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Studies 

on  the 

Ectoparasitic  Trematodes  of  Japan, 

by 
Seilaro  Goto,  Ri'iakushi, 

Science  College,   Imperial  University,  Tokyo. 


With  Plates  I-XXVIL 


Introduction. 

It  was  originally  intended  that  I  .should  puhlish  these  studies 
jointly  with  Prof.  Ijima  ;  hut  as  he  is  engaged  on  another  work,  it 
has  become  necessary  for  me  to  take  the  whole  responsibility  upon  my- 
self. The  species  on  which  these  studies  were  made  were  for  the  most 
part  collected  by  myself  from  various  parts^^  of  Japan  during  the  sum- 
mers of  1889,  '90,  '91,  and  '92.  The  present  part  does  not  include  the 
Gijrodactijlidœ,  the  study  of  which  I  am  still  prosecuting  ;  and  as  this 
will  occupy  me  for  some  years  longer,  I  have  thought  it  advisable  to 
publish  what  is  ready  now,  particularly  as  I  have  already  been  able  to 
make  out  the  general  anatomy  of  some  of  the  G)jrodact)jh'dœ,  and  can 
therefore  take  them  into  account  in  judging  of  the  natural  affinities 
of  the  different  species. 

The  specimens  collected  l^y  me  were  usually  killed  with  hot 
saturated  solution  of  corrosive  sublimate.  This  reau'ent  ofives,  so  far  as 
my  experience  goes,  the  best  genera]  result,  fixing  the  worms  usually 
in  an  outstretched  condition  and   thus  facilitating  the  process  of  sec- 

1).     The    collection   was    made    at    the    following  localities:    Hakodate,  Misaki,    Tokyo, 
Mitsugahama  (in  lyo),  Ujina  (the  port  of  Hiroshima),  Hagi,  and  Mogi  (near  Nagasaki). 
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tiouing.     Moreover,  corro.sive  sublimate  can  be  so  easily  carried  about, 

and  its  saturated  solution  so  easily  made  that  it  is,  generally  speaking, 

by  far  the  best  reagent  for  use  on  a  collecting  tour.     The  specimens 

were  preserved  in  70  7o  alcohol. 

For  staining  sections   I  have  almost  exclusively  used  Kleinen- 

berg's    solution    of  haematoxylin.       I    have    tried    picro-carmin    and 

borax-carmin,  but  they  did   not  give  good  results,  although  the  latter 

was  very  excellent  for  staining  specimens  mounted   ui    toto.     I  have 

also  tried  cochineal  tincture  so  hiirhlv  recommended  bv  Lant»-  for  the 

glandular    cells    of  polyclads  ;    but    it  gave   no    ditferential    staining 

whatever. 

For  ])reparation  in  toto,  the  specimens  were  killed  under  the 
pressure  of  a  cover-slip  over  the  flame  of  an  alcohul  lamp,  and  were 
directly  immersed  in  70  "/o  «'dcohol,  in  which  they  were  preserved 
together  with  other  specimens.  For  staining  I  have  used  borax- 
carmin  ;  the  over-stain  being  thoroughly  washed  out  with  acidulated 
70  -/o  nicohol.  In  most  specimens,  only  the  internal  organs  and  the 
nuclei  of  the  mesenchyma  remain  stained,  while  the  mesenchyma 
itself  is  wholly  decolourised,  so  that  the  result  forms  altogether  a  very 
beautiful  ol)ject  under  the  microscope. 

To  Prof.  Ijima  and  Prof.  IMitsukuri  are  due  my  warmest 
thanks  both  for  super visicjn  and  for  iriving:  me  sug-orestions  and  the 
most  friendly  assistance.  To  i^rofs.  Par  on  a  and  Perugia  of 
Genoa,  Prof.  Monticelli  of  Naples,  and  Prof.  Ramsay  Wright 
of  Toront(j,  I  am  indebted  for  their  courtesy  in  sending  me  their 
papers  on  ectoparasitic  Trematodes.  Finally  but  not  least  my  best 
thanks  are  due  to  the  authorities  of  the  Imperial  University  for 
taking  charge  (^f  the  publication  of  the  paper. 
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A.  Anatomy  and  Histology. 

1.     External  Form  of  the  Bodij. 

Broadly  speaking,  the  form  of  the  body  is  that  of  tlie  blade  of  a 
leaf  with  a  rounded  apex  ;  and  as  the  leaf  varies  from  an  orbicular 
to  a  linear  or  lanceolate  shape,  so  the  body  of  ectoparasitic  Trematodes 
varies  in  form  between  the  same  extremes.  In  Microcotyle  the  body 
is  generally  elongated  and  lanceolate  or  fusiform,  the  posterior  end 
being  rather  pointed.  In  some  species  of  this  genus  the  halves 
of  the  body  are  asymmetrical,  one  being  longer  than  the 
other,  so  that  the  axis  of  the  body  forms  a  curve  or  even  a 
crooked  line  ;  e.g.  in  M.  reticulata  (PI.  I,  fig.  5)  and  3/.  sciaeuae 
(PI.  II,  fig.  6). 

In  cross-sections  the  body  of  Microcotijle  presents  the  form  of  an 
ellipse,  of  which  the  minor  axis  becomes  greater  and  the  major  axi« 
much  shorter  as  the  section  approaches  the  anterior  end.  In  the  pos- 
terior portion  of  the  body  where  the  suckers  are  present,  the  cross-section 
is  often  semicircular  in  outline,  the  diameter  being  the  ventral  side. 

In  Axine  (PI.  VII),  one  side  of  the  body  is  always  longer  than 
the  other,  and  the  posterior  portion  of  the  longer  side  makes  an  angle 
with  the  anterior  part,  so  that  this  portion  looks  like  the  posterior 
margin  of  the  body,  and  has  actually  been  so  regarded  by  preced- 
ing writers.  But  that  it  is  really  a  part  of  the  lateral  margin  of  the 
body  seems  to  me  beyond  doubt  both  from  the  presence  of  suckers 
on  the  other  side  and  from  the  course  of  the  principal  nerves  and  the 
excretory  vessels  to  be  described  further  on.  In  A.  aherrans  the 
sucker-bearing  portion  of  tlie  Linger  side  is  perfectly  straight  and 
makes  an  acute  angle  with  the  anterior  part,  so  that  one  is  tempted  to 
regard  it  as  the  posterior  border  of  the  body  ;  l)ut  here  t(30  there  is  a 
sucker  on  the  other  side.     In  accordance  with  the  general  asymmetry 
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of  the  body,  the  posterior  end  has  come  to  be  situated  quite  laterally, 
and  the  general  form  of  the  l^ody  to  be  more  or  less  triangular. 

An  interesting  fact  relating  to  the  asymmetry  of  the  body  in 
Axinc  is  that  the  longer  side  may  be  either  the  left  or  the  right. 
Thus,  in  A.  hetcrocerca,  out  of  the  nine  specimens  which  I  have 
examined  for  tlie  purpose,  three  had  the  left  side  of  the  body  shorter 
while  in  the  remaining  six  the  right  side  was  shorter.  This  fact, 
though  apparently  insignificant,  will  be  found  to  be  of  use  at  least  as 
a  check  in  judging  of  the  value  of  some  diagnostic  characters  given  b}^ 
previous  workers. 

The  cross-section  of  the  body  is  in  Axine  band-shaped  ;  and  the 
thickness  of  the  body  diminishes,  while  its  breadth  increases,  as  we 
proceed  towards  the  posterior  part,  so  that  in  this  region  the  cross- 
section  presents  the  shape  of  a  narrow  riljbon. 

In  DiclidophoM  (Pi.  X),  the  cross-section  presents  no  great  devia- 
tion in  outline  from  that  of  Microcotijlc,  but  the  general  form  of  the  ÎDody 
is  greatly  modified  by  the  fact  that  the  four  pairs  of  suckers  arc  hemi- 
spherical, and  are  borne  on  the  posterior  margin  of  the  body  arranged 
in  a  semicircle  or  in  a  horse-shoe  shape.  Moreover,  in  many  species 
each  sucker  is  borne  on  a  long  pedicel  (PL  X,  fig.  9),  a  feature 
evidently  which  has  suggested  the  generic  name  of  OdOilactijlus  to 
Sir  John  Dal  yell.  The  portion  which  bears  the  suckers,  the 
"  Haftscheibe"  of  German  authors  and  which  I  shall  call  the  "  caudjil 
disc,"  is  in  all  species  more  or  less  distinctly;  separated  from  the 
anterior  portion  Ijy  a  constriction  of  the  body.  In  DidlcL  IdrodoniH 
(PL  X,  figs.  1  &  2),  however,  the  posterior  portion  of  the  body  is  con- 
siderably elongated,  so  that  the  transition  to  the  caudal  disc  is  more 
gradual. 

In  Hexacolijle  (PL  XIII),  the  body  is  again  much  flattened,  but 
its  absolute  thickness  is  verv  much  greater  than  in  tlie  other  genera. 
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It  is  sharply  pointed  at  the  anterior  end,  very  broad  in  the  middle 
portion,  presents  a  constriction  at  a  short  distance  from  the  posterior 
end,  again  broadens  out,  and  then  suddenly  diminishes  in  breadth, 
so  that  at  this  part  the  lateral  borders  form  the  two  equal  sides 
of  a  very  flat  isosceles  triangle  with  its  apex  directed  posteriad,  and 
have  generally  been  designated  as  the  posterior  border.  There  is 
however  a  small  notch  at  the  apex. 

In  Oclocotijle  (PI.  IX)  and  OnchocoUjlc  (PI.  X^^),  the  body  is  com- 
paratively much  thicker,  and  tlie  cross-section  presents  in  some  parts 
almost  a  circle.  In  Octocotijlc,  the  caudal  disc  is  not  distinctly  dis- 
tinguishable from  the  rest  of  the  body,  the  suckers  being  borne  simply 
on  the  ventro-lateral  margins  of  the  posterior  portion  (PI.  IX,  fig.  7). 
In  fig.  1  on  PI.  IX,  the  caudal  disc  is  apparently  set  off  from  the 
remaining  portion  of  the  body  by  a  sudden  diminution  of  breadth  ;  but 
this  has  been  caused  by  the  specimen  having  been  killed  under  the 
pressure  of  a  cover-slip,  and  the  body  proper  having  been  aljnormally 
flattened  in  consequence.  In  fresh  specimens  or  in  those  killed  free, 
there  is  no  such  distinct  boundary.  In  (Jnchocolijli',  on  the  other  hand, 
the  caudal  disc  is  distinctly  marked  off  from  the  anterii^r  part  by  a, 
constriction,  and  bears,  as  is  well  known,  a  subcylindrical  appendage 
projecting  from  its  anterior  end  on  the  dorsal  side  of  the  body.  The 
end  of  this  appendage,  which  bears  a  pair  of  suckers  (mistaken  by 
Taschen  berg  for  the  terminal  vesicles  of  the  excretory  system,  see 
p.  28)  and  a  pair  of  hooks,  is  in  my  o[)inion  to  be  regarded  as  the 
posterior  end  of  the  body,  with  the  body  bent  a  little  obli(|uely  on  itself 
towards  the  dorsal  side,  so  that  the  suckers  have  come  to  lie  apparently 
on  the  dorsal  side.  In  proof  of  this  view,  it  may  l3e  mentioned  (1) 
that  the  two  surfaces  of  the  appendage  and  the  caudal  disc  are  seen, 
in  serial  sections,  to  be  directly  continuous  with  the  dorsal  and  ventral 
surf  ices  of  the  body  ;  (2)  that  there  is  a   pair  of  hooks  at  the  end  of 
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the  appendage,  which  is  usually  the  case  in  other  genera  ;  and  (3) 
that  according  to  this  view  the  apparently  dorsal  side  on  which  the 
suckers  are  borne,  is  really  the  ventral  side,  a  fact  in  harmony  with  all 
the  cases  hitherto  known. 

In  Monocotylc  (PI.  XVII)  again,  the  body  is  much  flattened, 
and  its  cross-section  presents  almost  the  form  of  a  crescent  whose 
inner  side  is  ventral.  In  general  outline  the  body  is  elongated, 
broad,  and  a  little  bordering  on  the  oval.  The  posterior  end  is 
quite  sharply  pointed.  Anteriorly  the  body  becomes  narrower, 
but  again  somewhat  broadens  out  in  front,  where  at  the  end 
there  is  a  large,  shallow  notch  (PI.  XVII,  figs.  1  &  2). 
In  Galicotijlc  (PI.  XIX),  the  shape  of  the  body  is  that  of  an 
ovate,  heart-shaped  leaf,  its  apex  forming  the  anterior  end, 
and  its  basal  notch  bearing  the  posterior  sucker  (PI.  XIX,  figs. 
1,  2,  &  3). 

In  Tristomum  (Pis.  XX — XXV),  the  body  is  mostly  notched  at 
the  posterior  end,  and  its  form  varies  from  that  of  an  orbicular  to  that 
of  an  oval  or  ovate,  heart-shaped  leaf  with  apex  more  or  less 
truncate  ;  the  truncated  border  being  sometimes  convex,  sometimes 
concave,  and  sometimes  almost  straight.  In  EpihdcUa,  the  body  presents 
the  same  general  outline  as  in  Tristomum,  except  that  the  posterior  end, 
instead  of  being  notched,  becomes  gradually  narrower  and  is  directly 
continued  into  the  sucker. 

à.     The  Investing  Membrane. 

In  my  paper  (jn  Diplozoon^^  1  called  this  membrane  the  epidermis, 
assuming  in  so  doing  that  it  corresponds  to  the  true  epidermis  of  other 
animals.     I  have  still  no  cause  for  recantation  ;  but  as  an  antagonistic 

1).     This  Jonrual,  vol.  IV,  pt.   1,  1890 
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opiinon  has  been  advanced  liy  Brandes,'^  and  as  the  genesis  of  the 
membrane  in  question  lia.s  not  been  made  out  embryologically,  I  have 
thought  it  better  to  nse  a  non-committal  term,  and  have  adopted  for 
this  ])urpose  the  name  used  by  AVright  and  Macallum,"^  although 
it  is  in  some  respects  not  a  very  convenient  one. 

Three  layers  can  be  distinguished  in  the  investing  membrane  of 
the  ectoparasitic  Trematodes.  These  I  shall  call  the  cuticle,  the  siih- 
cuftclc,  and  the  basement  memhmnc.  These  terms,  I  am  well  aware,  are 
all  preoccupied,  and  bear  different  significations  according  to  different 
writers  ;  but  the  coinage  of  new  words  is  not  very  desirable  and  is 
moreover  not  an  easy  task  for  one  writing  in  a  foreign  language. 
Words  hitherto  in  use  can,  however,  be  used  in  a  new  sense  without 
any  danger  of  occasioning  confusion,  when  clear  definitions  are  given. 
The  term  "  subcuticle"  might  be  somewhat  objectionable,  as  liable 
to  be  confounded  with  the  "  Subcuticularschicht  "  of  Taschenberg 
and  some  other  writers  on  Trematodes  ;  but  this  is  now  so  o-enerallv 
recognised  to  be  nothing  more  than  the  cortical  portion  of  the 
mesenchvma  that  there  is,  I  believe,  no  serious  dancfer  of  in- 
troducing  confusion  of  ideas  by  adopting,  in  this  paper  at  least,  the 
terminology  here  proposed,"-'  in  place  of  '  epidermal  layer  '  which  I 
used  in  my  former  pjiper. 

The  cuticle  is  a  very  thin,  structureless,  refractive  layer  which  is 
very  distinct  in  fresh  specimens.     In  sections  its  existence  is  indicated 


1).  Brandes — Zum  feineren  Bau  der  Trematoden.  Zeitschr.  f.  wiss.  Zool.,  Bd.  53,  1892,  p. 
558. 

2).     Wright  and  Macallnm — Sphyranura  Osleri.     Journal  of  Morphologj',  vol.  I,  1887.  p.  1. 

3).  Monticelli  in  a  paper  which  was  received  after  the  above  had  been  written,  calls  the 
investing  membrane  "  ectoderma,"  and  claims  to  have  demonstrated  in  it  the  remnants  of  the 
original  nuclei  in  the  form  of  vesicles  containing  deeply  stained  corpuscles.  Granting  that  the 
nuclei  of  the  original  epidermis  may  in  some  species  remain  in  a  comparatively  unaltered  state, 
it  seems  to  me  that  the  vesicles  figured  by  Monticelli  are  too  numerous  to  be  regarded  as  the 
remnants  of  the  nuclei  of  the  ectoderm  of  the  Cercaria,  which  are,  according  to  the  statements 
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by  îi  fine  lino  on  the  external  surface  of  the  investing  membrane, 
wliich  usually  stains  in  haematoxylin  deeper  than  the  subjacent  layer  ; 
b  it  its  tliickness  is  always  very  insignificant,  and  can  not  be  measured 
with  any  approximation  to  accuracy  even  under  the  magnifying 
power  of  oOO  diameters.  But  tluit  it  is  a  distinct  layer  of  cuticular 
nature  is  clearly  proved  by  the  fxct  mentioned  in  my  former  paper, 
that  when  any  fresh  specimen  is  observed  in  water  under  the  cover- 
glass  for  a  sufficient  length  of  time,  watery  blisters  are  formed  in 
various  parts  of  the  investing  membrane,  and  the  cuticle  is  raised 
from  the  subjacent  layer. 

ivText  to  the  cuticle  comes  a  layer  of  varying  thickness,  form- 
ing my  suhcutide.  In  its  behaviour  towards  staining  fluids,  it  is 
somewhat  different  in  different  species,  the  difference,  however,  lying 
only  in  the  different  intensity  of  its  affinity  with  stains.  For  in- 
stance, in  Micwcotjjk  and  Onchocotifle  it  is  but  slightly  stained,  while 
in  Tristomvm  and  Monocotiih  it  takes  up  the  stain  with  greater  avidity. 
In  most  species  this  layer  is  more  or  less  granular,  the  ground- 
substance  being  formed  by  a  uniformly  stained,  structureless  substance. 
This  ground  substance  seems,  in  the  fresh  state,  to  be  of  a  semifluid 
nature  in  most  cases,  and  of  a  greater  density  than  w:iter.  Tliis  I  infer 
from  the  fact  that  when  watery  blisters  are  formed  under  the  circum- 
stances already  referred  to,  the  water  seems  to  pass  into  the  subcuticle 
by  a  simple  osmotic  process  and  mix  freely  with  its  substance, — the 
substance  of  the  subcuticle  being  cpiite  undistinguishable  from  the 
water  taken  in.  In  Oncliocotyle,  the  subcuticle  appears  striated  in 
cross-section,  the  striation  being  caused  by  numerous  fibrillar  structures 
traversing  it  at  right  angles   to   its  tliickness.     Besides  these  fibrils. 


of  Schwarze,  Schaiiinsland,  and  Biehriuger,  very  few  in  number  (Cf.  Monticelli— Studii  sui 
Trematodi  endoparassiti  :  Primo  contriljvito  di  osservazioni  sui  Distomidi.  Spengel's  Zoolog. 
Jahrbücher,  III.  Supple.,  1893.). 
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granules  are  also  observable.  In  all  the  other  species,  the  subcuticle 
shows  only  granules,  which  are,  however,  more  numerous  in  some 
than  in  other  sjiecies.  For  instance,  in  Microcolijh',  Ajcine,  Monocottjle, 
Dididoplioni.  and  Hexacotijlc  the  granules  are  comparatively  sparse, 
while  in  Trisfonnnn  thev  are  very  numerous  and  exceedinoly  fine  in 
certain  regions,  ('.(j.  on  the  ^•entral  side  of  the  anterior  suckers. 

Inward  to  the  subcuticle  comes  the  Jun^auent  vuniihiriNt\  In  cross- 
sections  it  is  very  deeply  stained,  and  very  distinctly  separable  from 
the  subcuticle  Ijut  somewhat  less  so  from  the  subjacent  mesenchyma. 
Its  thickness  can  not  be  measured  with  any  accuracy,  but  it  is  always 
thicker  than  the  cuticle.  Ilallez'^  has  shown  with  regard  to  plana- 
rians,  that  the  basement  membrane  is  of  the  same  nature  as  the  dense 
layer  of  connective  tissue  tli:it  surrounds  the  internal  organs.  Gene- 
tically therefore  it  belongs  to  the  mesenchvma  rather  than  to  the 
investing  membrane,  and  it  is  only  in  accordance  with  custom  that 
I  have  described  it  as  forming  one  of  its  layers. 

In  Tn'stominu  sinvatum  and  Trist,  ovale  there  are  numerous 
papillae  on  the  surface  of  the  body.  These  are  of  two  kinds.  Those 
of  one  kind  are  mostly  perceivable  with  the  naked  eye.  In  Trist, 
siminhnii  tliey  are  confined  to  the  dorsal  surface  of  the  body,  and 
measure  on  the  average  about  0.028  mm.  in  height,  the  extremes 
being  0.014  mm.  and  0.041  mm.  ;  the  larger  ones  appearing  to  the 
naked  eye  as  granulations.  In  Trist,  ovale,  on  the  other  hand,  they 
are  confined  to  the  ventral  side  where  they  are  very  numerous,  and 
:n*e  much  larger  than  in  Trist,  siiiutitum,  measuring  on  the  average 
about  O.OS  mm.  in  height,  the  extremes  being  O.Ooi  mm.  and  0.122 
mm.  The  papillae  of  the  other  kind  are  all  micr(jscopic  and  are  far 
less  numerous  than  those  c^f  the  first  kind.     In    'Trist,   ovale  they  are 

1).     Ilallez— Euibryogvnie  des  Dendrocoeles  d'oau  douce,  1SS7.  p.  78. 
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almost  iiiiifoniily  disfribnted  on  the  dorsal  surface,  while  in  Trisf. 
siNiKihnii  they  are  mostly  confined  to  near  the  lateral  margins  of  the 
venti-al  side  ;  and  in  both  species  they  measure  on  the  average  0.011 
înm.  in  lieight.     They  are  probably  tactile  organs. 

In  sections  the  papillae  of  the  first  kind  (PI.  XXIV,  fig.  2)  are 
seen  to  be  simple  elevations  of  the  investing  membrane  together  with 
the  underlying  niesenchyma  which  presents,  however,  a  somewhat 
different  appearance  from  that  of  the  more  intei-nal  parts,  and  will  be 
described  under  the  mesenchyma.  These  papillae  are  always  traversed 
lengthwise  by  the  terminal  ramifications  of  the  dorso-ventral  muscular 
fibres,  one  of  which  usually  ends  at  tlie  very  apex.  The  papillae  of 
the  second  kind  are  distinguished  not  only  by  their  minute  size  but 
also  by  the  total  absence  of  muscular  fibrils  ;  and  although  I  have  not 
been  able  to  demonstrate  in  them  any  ner\'ous  fibril  I  belie\'e  it  will 
be  found  out  by  the  application  of  appro|)riate  methods. 

The  total  thickness  of  the  investirjg  membrane  is  in  Microcotyle 
usually  a  little  less  than  0.005  mm.  ;  in  Axinc  lietfroccrea  a  little  less 
than  0.004  mm.  ;  in  Diclidojilioiri  0.005  mm.  ;  in  Hexacotijh  acuta 
and  (k-tocotijJe  minor  0.004  mm.  ;  in  MonocotijJe  0.008  mm.  ;  and  in 
Oiichocotiih'  O.OOP)  mm. — 0.004  mm.  It  sliould  however  1)e  borne  in 
mind  that  tlie  thickness  of  the  investing  membrane  varies  considerably 
in  different  parts  of  the  body.  Thus,  in  Tr.  ovale  it  is  O.OOo  mm.  on 
the  ventral  side  and  0.01 1^  mm.  in  the  anterior  part  of  the  dorsal 
side  ;  again  in  Tr.  simialum  the  thickness  varies  from  O.OOo  mm.  on 
the  dorsal  side  of  the  posterior  sucker  to  0.01  mm.  on  the  dorsal  side 
near  the  anterior  sucker.  It  is  also  to  Ije  noted  that  the  thickness  is 
sometimes  less  on  the  dorsal  tlian  on  the  ventral  side,  ej/.  in 
(hicliocoti/h'. 

Having  described  the  investing  membrane  as  it  is  according  to 
my  own  observations,  I  may  now  refer  to  some  views  relating  to  its 
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nature.  These  ^'ie^Ys  may  be  di\ided  into  two  classes,  viz.,  that  which 
reofards  the  investinsr  membrane  as  a  true  cuticle,  and  tliat  which 
regards  it  as  the  transformed  product  of  the  oriirinally  cellular 
epidermis.  Among  the  most  recent  writers  on  ectoparasitic  Tre- 
matodes, Brandes  represents  the  first  view  and  Braun  the  second.'^ 
Accordino'  to  the  former  writer"-'  the  investino-  membrane  is  to  be 
regarded  as  a  true  cuticle  and  as  the  secretion  product  of  numerous 
unicellular  glands  scattered  in  groups  in  the  cortical  portion  of  the 
mesenchyma  (Ectoparenchym),  the  presence  of  which  he  claims  to  have 
demonstrated  in  all  the  forms  studied  by  him  f)r  the  ])urpose.  In 
opposition  to  this  view,  ]3raun^^  brings  forward  the  fict  that  in  Mono- 
stomuni  viutahilc  there  are  disseminated  in  the  investi nii*  membrane 
("Hautschicht")  numerous  oval  nuclei  with  sharp  outline  juid  stain- 
ing Aveakly  with  picro-carmin.  In  absence  of  nnv  direct  euibryolog- 
ical  proof  it  is  of  course  useless  to  dogmatise  on  either  side.  But,  even 
laying  aside  the  fact  observed  by  Schwarze"  that  the  investing 
membrane  of  Ccrciiria  is  a  transformed  epidermis  as  not  (piite  conclu- 
sive Avith  respect  to  that  of  the  adult  worm,  the  positive  facts''^ 
at  present  known,  when  taken  together  seem  to  me  to  be  strongly  in 
favour  of  the  view  upheld  by  Braun.  For  instance,  the  observa- 
tion of  Zeller*^^  on  Pohjstomuuu  tliat  in  it  the  epidermal  cells  are  not 
cast  off  but  have  their  nuclei  merely  shrivelled  up,  strongly  points   to 


1).     As  stated  in  a  previous  note  Monticelli  is  of  the  same  opinion. 

2).     Brandes — /.  f. 

3).  Brann— Ueber  einige  wenig  bekannte  resp.  neue  Treinatodea.  Verliandl.  d.  deutsch, 
zool.  Gesellsch.,  1S92.  p.  51. 

4).  Schwarze— Die  postembryon.  Entwiekl.  d.  Trematoden.  Zeitsch.  f.  wiss.  Zoolog.,  Bd. 
42,  1886.  p.  49. 

5).  It  is  perhaps  hardly  necessary  to  remark  here  that  the  "  matrix  cells  "  o£  Wierzejski 
are  in  reality  the  nuclei  of  the  mesenchyma.  Cf.  Wierzejski  in  Zeitsch.  f.  wiss.  Zoolog.,  Bd.  29, 
1877.  p.  552. 

G).  Zeller— Weiterer  Beitrag  z.  Kenntniss  d.  Polystomen.  Zeitsch.  f.  wiss.  Zoolog.,  Bd.  27 
1876.  p.  262. 
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the  continued  existence  of  the  oriu'inal  epidermis,  l^esides,  the 
differentiation  of  the  investing  membrane  into  the  true  cuticle  and  the 
subcuticle,  and  the  negative  ftict  that,  although  I  have  directed  my 
special  attention  to  the  point,  I  have  utterly  failed  to  observe  those 
subcuticular  glands  so  beautifully  drawn  by  Brandes  in  his  figures 
in  the  very  same  genera  that  he  describes,  strongly  incline  me  to  the 
view  that  the  investing  membrane  of  the  ectoparasitic  Trematodes  is  a 
transformed  epidermis.  I  have  indeed  observed  some  cells  in  the 
ectoparenchyma  which  had  the  appearance  of  a  gland  (PL  XXI,  fig. 
4),  but  I  have  not  been  able  to  find  out  any  duct,  and  believe  them  to 
be  cells  of  the  mesenchyma-  and  will  therefore  describe  tliem  under 
that  bead.  From  his  statements  on  p.  5()5  {op.  cil.),  I  gather  that 
Brandes  regards  the  muscular  fibres  described  by  Poirier"  in  some 
species  of  Distomum  as  the  dacts  of  the  subcuticular  glands  ;  but 
Poirier's  figure  in  (juestion  is  so  clearly  drawn  that  I  doubt  whether 
one  is  justified  to  put  another  interprebition  on  it  unless  he  has  studied 
the  very  same  species.  In  Brandes'  figures  the  nmscular  fibres  and 
the  ducts  of  the  subcuticular  ghuids  are  distinguished  by  di Itèrent  co- 
lours, but  according  to  my  own  experience  it  is  very  douljtful  whether 
such  difference  in  colour  reaction  exists  reall}^  in  nature.  Moreover  tbe 
ducts  of  the  subcuticubu'  uhinds  are  drawn  s(j  fine  in  Brandes' 
figures  that  one  would  be  tempted  to  regard  them  also  as  muscular  fibres 
if  they  were  coloured  alike;  and  for  my  own  part  I  do  so  regard  them. 
In  this  connection  it  may  be  mentioned  that  on  examining  once  a 
series  of  sections  of  Hcxacoli/Ic  (jro.sm  which  were  somewhat  oN^erstained, 
the  terminal  poi'tions  of  the  dorso- ventral  muscular  ßbres  were  so 
deeply  stained   that  they  looked  just  like   the   efferent  ducts  of  some 


1).     Poirier— Contriljutiou  à  I'liistoirc  naturelle  des  Trematodes.    Archives  dc  Zool.  expcr., 
2.  série.,  T.  Ill,  1885. 
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glands  ;  but   on   comparing  it  with   another   series   of  sections  I  was 
able  to  demonstrate  clearly  their  muscalar  nature.'-* 

3.     Musculature. 

The  musculature  of  the  body  of  the  Trematodes  consists,  as  is 
well  known,  typically  of  four  sets  of  fibres,  r/i.,  the  circulai;  the 
diagonal,  the  longitudinal,  and  the  dorso-ventral.  There  are,  however, 
some  variations  in  ditferent  species  and  genera  ;  and  I  shall  proceed 
to  note  them  in  the  species  studied  by  me. 

In  MicrocoUjle,  Axine,  Uncliocotijk;  OclocotijU;  Monocolijle,  Calicotijle, 
and  Tristomum  I  find  the  musculature  of  the  body  to  consist  of  the 
typical  four  sets  of  fibres  ;  but  the  difterent  sets  or  layers  are  developed 
in  different  degrees  in  ditferent  species.  Thus  in  Microcotijlc,  Axitic, 
Octocotyle,  Diclidophora,  Monocotiih;  and  Calicoi[iU;  the  circular  fibres 
are  very  fine  and  are  directly  applied  to  the  basement  membrane,  so 
that  they  appear  in  sagittal  sections  of  the  worms  as  minute  dots 
arrana^ed  at  reofular  short  intervals.  In  cross-sections  of  the  worms 
they  are  very  difficult  to  demonstrate.  In  Trisfouunu,  on  the  contrary, 
the  individual  circular  fibres  are  stronger  and  they  are  generally  at 
some  distance  from  the  basement  membrane  (PI.  XXL  fig.  4  ;  PI. 
XXIII,  figs.  I  and  7  ;  PL  XXI\',  fig.  1^),  le;i\  ing  a  layer  of  mes- 
enchyma  of  variable  thickness  between.  In  (Jncliocotijle  and  Hcxacotijlc 
the  circular  fibres  seem  to  be  entirely  wanting. 

In  Diclidophora  an  additional  l;i,yer  of  longitiidin;il  fibres  comes 
between  the  circular  and  the  diagonal  fibres  (PI.  X,  fig.  4  &  PI.  XI, 
figs.  3  &  5).  'ïhe  individual  fibres  of  this  layer  are  separated  from 
one  another  Ijy  an  inter\'ening  mass  of  mesenchyma  ;  they  are  usually 
o\al  or  circular  in  cross-section  and  are  generally  a  little  finer  than 
thi)se   of  the    inner    lonofitudinal    laver.     This    layer    has    also   been 

1).     Compare  on  this  question  the  more  exhaustive  discussions  in  Monticelli's  paper  (Primo 
coutriljuto  etc,  p.  202  et  infra). 
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observed  in  soine  turbellarians.  I  have  been  able  to  demonstrate  it  in 
all  the  three  species  of  Diclido2)hora  which  I  liave  studied.  The 
fibres  are  usually  arranged  in  a  single  layer  ;  but  on  the  ventral  side 
of  Diclid.  tetrodonis  they  are,  irregularly,  more  than  one  layer  thick 
(PI.  X,  fig.  4).  In  the  pedicels  of  the  posterior  suckers  of  the  genus 
under  consideration,  only  the  circular  fibres  are  present  (PI.  XIT,  fig. 
4)  ;  the  longitudinal  fibres  forming  in  each  an  axial  bundle  which  is 
attached  to  each  sucker. 

The  diagonal  fibres  that  come  next  the  circular,  or  in  Dielidophom 
next  the  outer  layer  of  longitudinal  fibres,  are  most  strongly  developed 
in  Trislomvm.  In  Trist,  omh  (PI.  XXIIl,  fig.  7  &  PI.  XXIA^  fig.  2) 
this  layer  consists  of  numerous  fibres  ^\  hich  are  rather  closely  crowded 
and  cross  each  other  at  variable  angles  accordinfj'  to  the  different  states 
of  contraction  of  the  body.  The  individual  fibres  are  somewhat 
weaker  than  the  circular  fibres.  In  Trld.  simiatuin,  on  the  other  hand, 
the  absolute  number  of  fibres  that  constitute  this  layer  is  considerably 
less  than  in  Tr.  ovak,  but  the  individual  fibres  are  much  strcniger  (PI. 
XXI,  fig.  4),  and  cross  each  other  at  an  acuter  angle.  The  last  men- 
tioned fact  can  not  only  Ije  demonstrated  liy  an  examination  of  prepara- 
tions in  loto  but  is  also  evident  frcjm  the  fact  tliat  in  sections  of  equal 
thickness  of  the  two  species  a  shorter  porti(jn  of  each  filtre  is  cut  in  the 
one  than  in  the  other  (cf.  PI.  XXI,  tig.  4  &  PI.  XXIII,  fig.  7). 

In  Dididopliom  the  individual  fibres  of  this  layer  are  very  much 
finer  than  the  longitudinal  fibres,  but  are  comparatively  numerous 
(PL  XI,  figs.  3  &  6  ;  PI.  X,  fig.  4;.  In  Hcxacotijlc,  on  the  other  hand, 
the  filjres  are  not  so  numerous,  but  each  one  is  only  a  little  inferior  in 
size  to  the  longitudinal  fibre.  In  Äxi}ic  (PL  VIII,  fig.  1)  and  Mono- 
cotyle  (PL  XVIII,  tigs.  2  &  5)  the  fibres  are  very  fine  and  not  very 
numerous.  Finally  in  Microcotyle  the  diagonal  fibres  are  very  weakly 
developed  and  can  be  demonstrated  only  in  preparations  in  toto. 
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As  may  l)e  seen  fr<iin  the  figures  referred  to,  the  layer  of 
diao-onal  fil)res  is  o-enerally  separated  hotli  from  tlie  ch'cular  and  the 
longitudinal  fibres  by  a  thin  intervening  layer  of  mesenchyma. 

Tlie  layer  of  inner  longitudinal  fibres  is  the  most  strongly 
developed  of  all  the  mnsculnr  layers  of  the  body,  l)oth  as  a  whole  and 
in  the  strength  of  the  indi\'idu:d  filtres  that  constitute  it.  In  Axine 
and  in  most  species  of  MicyocotijJ(\  the  fibres  of  this  layer  are  not 
arranged  in  liundles  but  are  almost  uniformly  scattered  in  a  distinct 
layer  of  the  mesenchyma  (PL  lY,  figs.  6,  7,  &  8  ;  PI.  A^III,  fig.  1), 
and  present  oval  or  circular  outlines  in  cross-sections.  In  Tristomvm 
(PI.  XXIII,  fig.  7  &  PI.  XXIV,  fig.  2),  Onclweot>jh'  (PI.  XV,  fig.  10 
&  PI.  XVI,  fig.  N),  and  Hexacot>jIr  (PI.  XII,  fig.  o)  the  fibres  are 
united  only  into  loose  bundles  ;  l)ut  in  nearly  all  the  other  species  stud- 
ied by  me,  the  fibres  of  tliis  layer  are  associated  in  compact  bundles, 
and  present  in  cross-sections  generally  polygonal  outlines,  evidently 
due  to  mutual  pressure.  In  some  species,  as  in  HexacotijJc  acuta  and 
Microcotiile  irticulata,  this  inner  layer  of  longitudinal  fibres  is  again 
divisible  into  two  layers.  In  the  f  )rmer  species  the  outer  of  the  tv^o 
layers  is  constituted  by  a  single  layer  of  strong  fibres  at  various 
distances  from  each  other  (PL  XII,  fig.  5).  The  longitudinal  fibres 
of  Microcntijlc  irticulata  present  some  variations  of  arrangemerit,  which 
will  be  briefiy  noted. 

In  the  more  ;niterior  ])arr  of  tlie  body  (PL  V,  tig.  0)  the  fibres 
are  in  this  species  distributed  apparently  without  order,  but  the 
outer  fil)res  are  considerably  smaller  than  the  deeper  ones.  In  the 
region  of  the  vagina  the  fibres  of  the  two  lavers  are  -almost  equal  in 
size  (F^l.  V,  fig.  5)  ;  but  in  most  portions  of  the  body  the  longitudinal 
fibres  are  arranged  in  compact  bundles,  the  outer  fibres  of  which  are 
considerably  smaller  than  the  inner  (PL  III,  fig.  1).  In  this  species 
the  circul:u-  and  diagonal  fibres  are  but  weakly  developed  and  can  not 


16  s.  GOTO. 

1)0  flemonstrated  in  cross-sections  ;  so  that  the  laver  of  lonfritudinal 
fibres  seem  in  such  sections  to  be  separated  from  the  investing  mem- 
brane only  by  a  layer  of  mesenchyma  (PI.  Ill,  fig.  4). 

The  dorso-ventral  muscular  fibres  are  developed  in  very  different 
degrees  in  different  species,  but  they  are,  so  far  as  I  have  observed, 
never  wanting.  They  are  but  weakly  developed  in  Axine  and  in  most 
species  of  ^ficwcotijle  ;  moderately  in  Diclidophom,  HexacoUjJc,  Onclwco- 
ijjJe  and  Monocoti/Je  ;  and  very  strongly  in  Tristoimim.  It  is,  as  is 
w^ell  known,  the  characteristic  of  tlie  dorso-ventral  fibres  that  they 
ramify  into  a  number  of  fine  branches  towards  their  ends,  and  are 
inserted  onto  the  investins;  membrane  of  the  body.  Thev  nlso  traverse 
some  internal  organs,  such  as  the  testes  and  the  vitellarium. 

In  MotiocofjiJr  there  are  in  the  hindmost  portion  of  the  body 
an  assemblage  of  striped  muscular  fibres  (PI.  XVII,  hg.  5)  ;  but  as 
these  are  present  mainly  in  the  posterior  sucker,  they  will  be  described 
in  that  connection. 

4.     The  Organs  of  AttacltmrnL 

Under  this  head  I  include  the  suckers,  both  true  and  rudimen- 
tary, the  glands,  which  subserve,  according  to  my  opinion,  the  same 
purpose,  and  the  hooks.  These,  but  es])ecially  the  glands,  are  more 
numerous  and  of  more  varied  structure  than  has  hitherto  been  thought. 

SucKEKS — The  suckers  may  be  classed,  for  the  sake  of  description, 
into  the  anterior  and  the  posterior  suckers,  of  which  the  latter  present 
more  variety  of  structure  than  the  former.  The  differences  in  both  of 
them  are  characteristic  of  the  genera,  and  so  will  be  treated  separately 
under  each  genus,  except  where  another  treatment  is  more  desiraljle. 

Microcotyle  and  Ax'uie — In  these  two  genera  the  anterior 
and  posterior  suckers  are  of  the  same  structure.  They  will  therefore 
be  treated  of  toirether  and  minor  differences  occasionally  noted. 
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The  anterior  suclccrs  consist  in  both  the  genera  of  a  pair  of 
bag-shaped  bodies  with  thick  walls,  and  situated  one  on  each  side 
of  the  mouth-cavity  (l^ls.  I,  II,  III,  &  VIII).  The  shape  of  the 
sucker  is  very  variable  according:  to  the  different  states  of  contraction 
of  the  part  of  the  body  it  belongs  to,  and  also  diifers  somewhat  in 
different  species  ;  but  when  in  a  state  of  rest  it  is  generally  circular, 
ellipsoidal,  or  egg-shaped  (PI.  Ill,  fig.  8;  PI.  YII,  fig.  1).  Its 
cavity  is  directly  continuous  with  that  of  the  mouth,  and  in  most 
species  of  Microcotijle  it  is  divided  into  two  compartments  by  a  struc- 
tureless, membranous  septum  that  usually  runs  obrK[uely  to  the  long 
axis  of  the  body  ;  but  tlie  septum  is  also  absent  in  some  species,  as  in 
M.  reticiihila.  Parona  and  Perugia'*  mention  "  piccolissimi  e 
splendent!  corpicciuoli  rotondi  disposti  a  gruppi,  od  in  una  fascia"  on 
the  free  margins  of  the  suckers  ;  but  I  have  not  observed  such  struc- 
tures. The  wall  of  the  sucker  consists  of  very  refractive,  prismatic 
fibres  of  a  yellowish  colour  traversing  its  wliole  thickness,  which 
remain  entirely  unstained  in  haematoxylin,  picro-  or  borax-carmin. 
These  fibres  are  closely  appressed  to  one  another — the  prismatic 
shape  being  apparently  due  to  mutual  pressure — and  only  a  very  thin 
layer  of  connective  tissue  is  left  between  them.  This  layer  of  connect- 
ive ti'^sue  stains  more  or  less,  and  in  consequence,  the  substance  of 
the  wall  of  the  sucker  appears  in  sections  striated  at  right  angles  t(j  its 
surfices.  These  fibres  are  diiferent  in  appearance  as  well  as  in 
colour-reaction  from  the  muscular  fibres  of  the  body,  and  are  perfectly 
like  tliose  of  the  ]:)03terior  suckers  and  of  the  mass  of  connective 
tissue  around  the  terminal  portion  of  the  vas  deferens  in  the  genera 


1).  Parona  e  Perugia— Res  ligustica»,  XIV.  Contribiiziono  per  una  monog-rafia  del  genere 
Microcotyle.  p.  4.  Estratto  dagli  Annali  del  Museo  Civico  di  Storia  Naturale  di  Genova.  Ser.  2, 
vol.  X,  1S90. 
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under  consideration.  In  fact  I  consider  them  to  be  more  of  an  elastic 
than  a  contractile  nature  ;  but  the  reasons  for  so  regarding  them  will 
be  stated  at  length  further  on  under  the  head  of  general  considerations 
(^I'ide  infra,  p.  144). 

The  surface  of  the  wall  of  the  anterior  sucker  is  covered  on  all 
sides  by  a  thin  cuticle  (PL  III,  fig.  8).  On  the  side  turned  towards 
the  mesenchyma,  the  fibrous  connective  tissue  of  the  body  forms,  next 
to  the  cuticle,  a  thin  dense  layer  similar  in  appearance  to  the  basement 
membrane  already  described. 

Each  anterior  sucker  is  provided  with  two  muscular  bundles,  one 
of  which,  the  larger,  is  attached  to  its  postero-lateral  part  and  the 
other,  the  smaller,  to  the  pontero-median  part  (PI.  Ill,  fig.  8). 
Posteriorly  these  muscular  fibres  become  mingled  with  the  longi- 
tudinal fibres  of  the  body. 

The  physiology  of  suction  will  be  considered  later  on  (^cide  p. 
147). 

Posterior  siiclers — These  are  usually  very  numerous  in  both  Axine 
and  Microcotijle,  and  in  most  species  of  the  latter  are  symmetrically 
arranged  on  both  sides  of  the  caudal  disc,  while  in  the  former  genus 
they  are  always  asymmetrically  arranged  on  the  two  sides  in  ac- 
cordance with  the  general  asymmetrical  form  of  the  body  already 
described.  Their  sizes  differ  in  both  the  genera  in  different  parts  of 
the  caudal  disc  :  the  i^eneral  rule  beino:  that  they  are  laro-est  at  the 
middle  of  the  disc  and  diminish  in  size  towards  the  ends.  The  pos- 
terior suckers  are  however  mostly  smaller  than  the  anterior  ones. 

In  i)/.  reticulata  and  i)/.  sciaenae  the  suckers  are  more  numerous 
on  the  right  than  on  the  left  side  ;  and  in  the  latter  species  the  caudal 
disc  is  bent  at  an  anu'le  towards  one  side,  while  in  the  former  the 
right  side  presents  only  a  greater  curvature.  This  asymmetry  of  the 
body  is,   as   already  stated,  due  to   the   fact  that  its  one  side  is  longer 
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tliaii  the  other.  In  il/,  sciac.nac  the  suckers  of  the  two  sides  do  not 
present  any  considerable  difference  in  size'^  ;  but  in  J/,  reticulata 
those  of  the  left  side  are  much  larger  and  fewer  in  number  than  tliose  of 
the  other.  Thus,  in  the  latter  species  a  measurement  of  the  breadths  of 
the  corresponding  suckers  of  the  two  sides  at  about  the  middle  of  the 
caudal  disc  ofave  for  the  left  side  0.227  mm.  and  for  the  riMit  0.145  mm. 

In  the  specimens  of  the  two  species  figured  on  the  plates  the 
riii'ht  side  is  lonu'er  and  bears  more  suckers"'^  than  the  left  :  but 
whether  this  is  constantly  the  case  or  not  I  have  not  had  a  sufficient 
number  of  .specimens  to    decide  (cf.  infra  de  Axine). 

In  ])/.  caudata,  il/.  scJ)asti^,  il/,  clegans,  and  il/,  faniformis  tlie 
caudal  disc  extends  for  some  distance  anteriorly  from  the  point 
where  it  becomes  continuous  with  the  body  proper  ;  but  in  all  the  other 
species  it  does  not,  and  the  suckers  are  arranged  merely  along  the 
lateral  margins  of  the  bod}^ 

In  Axine  the  asymmetry  which  we  have  observed  in  the  two 
species  of  Microcotijle  above  mentioned  is  carried  one  step  farther,  and 
one  of  the  sides  of  the  caudal  disc  makes  an  an^le  with  the  corres- 
ponding  side  of  the  body  proper  (VI.  A  II),  and  appears  like  tlie 
posterior  border  (the  '•  appendice  ptéroïde  "  of  v.  Beneden).  The 
other  side  bears  only  a  small  number  of  suckers.  In  some  species,  as 
in  A.  triauijidaris  (PI.  All,  fig.  7),  tlie  suckers  of  the  two  sides  are 
nearly  of  the  same  size  ;  but  in  A.  heterocerca  (PL  VII,  fig.  1)  they 
are  of  very  different  sizes  on  the  two  sides.  Thus  in  one  specimen, 
one  (.)f  the  lar!xest  suckers  on  the  lon^'er  side  was  O.GO  mm.  in  breadth, 

1).     For  minuter  details  see  description  of  species. 

2).  Parona  and  Perugia  (Res  ligusticae,  XIV,  p.  38)  believe  that  a  siunlar  asymmetry 
occurs  in  M.  enjthriiii  ;  but  in  my  opinion,  the  supposed  asymmetry  in  this  case  is 
only  apparent,  having  heen  caused  by  pressure  and  the  twisting  of  the  body  at  the  point  of 
attachment  of  the  caudal  disc,  as  occurs  very  often  when  the  worm  is  observed  under  the 
cover-slip.  The  real  asymmetry  could  only  be  caused  by  the  unequal  length  of  the  sucker- 
bearing  portion  of  the  two  sides,  and  there  is  none  in  the  species  in  question. 
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while  that  of  the  other  was  only  0.095  mm.  On  the  longer  side  the 
largest  suckers  are,  as  in  Microcotijle,  generally  found  in  the  middle 
portion  ;  but  on  the  shorter  side  the  suckers  gradually  diminish  in 
size  from  before  backwards.  In  A.  aherraus,  however,  the  suckers  are 
all  of  nearly  equal  size  on  the  longer  side.  Lorenz'^  and  others 
mention  the  suckers  only  on  the  longer  side  ;  but  in  all  the  species 
studied  by  me  they  are  present  on  both  sides  (PI.  ^^I^,  figs.  1,  5, 
&  7). 

Xow  as  to  structure,  each  posterior  sucker  may  be  likened  to  a 
flattened,  rectangular  bag  open  on  the  ventral  side,  the  broader  sides  of 
which  face  forwards  and  backwards  and  have  a  very  thick  wall,  while 
on  the  narrower  sides  the  wall  is  very  thin.  This  bag  is  supported 
by  a  chitinous'^  frame  consisting  of  five  pieces,  viz.,  four  lateral  pieces 
in  pairs  and  one  median.  Of  the  four  lateral  pieces  two  are  imbedded 
in  the  substance  of  the  anterior  wall  and  two  in  that  of  the  posterior 
wall,  both  along  the  lateral  margins  (PI.  II,  fig.  7).  These  are 
curved  like  a  hook,  are  somewhat  triangular  in  cross-section,  and  are 
entirely  solid.  The  rods  of  the  anterior  wall  (a)  are,  at  the  bottom  of 
the  sucker,  directly  continued  on  into  the  posterior  wall  (n'y^;  and  the 
whole  has,  therefore,  somewhat  the  form  of  a  hook  (cf.  V\.  Ill,  fig.  1 
&  PI.  II,  ûg.  7).     Those  of  the  posterior  wall  (h)   end  bluntly  at  the 

1).  Lorenz — Ueber  die  Organisation  der  Gattungen  Axine  und  Microcotyle.  Wiener 
Arbeiten  von  Claus.  Bd.  I,  Hft.  3,  1878.  p.  4. 

2;.  I  have  used  the  word  "  chitinous  "  here  and  shall  use  it  in  describing  the  hooks  in 
accordance  with  the  usual  custom  ;  but  it  should  be  noted  that  these  pieces  are  souietiuies 
well  stained  with  haematoxylin — exactly  under  what  circumstances  I  have  not  been  able  to 
make  out  ;  but  one  condition  seems  to  be  that  the  specimen  be  preserved  after  a  certain  dis- 
integration of  the  tissues  has  set  in— and  that  the  hooks  are  soluble  in  a  solution  (35  7o)  of 
caustic  potash. 

3).  I  take  this  opportunity  to  correct  my  statement  on  this  head  with  regard  to  Diplozooii 
NipjJOiiiciun.  In  my  paper  on  this  worm  (I.e.)  I  have  described  the  piece  imbedded  in  the 
posterior  wall  and  projecting  towards  the  median  piece  as  the  process  of  the  paired  (lateral) 
piece  of  the  posterior  wall,  whereas  it  is  in  reality  the  direct  continuation  of  the  paired  piece  of 
the  anterior  wall,  just  as  in  Mkrocotijlc. 
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bottom  of  the  suckers.  The  meduiii  piece  (c)  is  also  iaibadded  in  the 
substance  of  the  wall,  and  has  the  form  of  a  regular  V,  one  arm  of 
which  lies  in  the  anterior  and  the  other  in  the  posterior  wall.  The 
two  ends  are  however  somewhat  different  in  form  (PI.  Ill,  ûis.  1). 
In  the  anterior  wall  the  median  piece  ends  with  two  spine-like  processes 
diverging  from  each  other  and  almost  meeting  the  ends  of  the  lateral 
pieces.  In  the  posterior  wall,  on  the  contrary,  these  processes  are 
very  much  shorter  and  blunter,  jind  the  piece  bears  between  them  a 
dngger-shaped,  hollow,  terminal  piece  (PI.  Ill,  fig.  1).  In  cross- 
section,  the  median  ])iece  presents  for  the  greater  part  of  its  whole 
length,  a  rectangular  outline,  and  is  seen  to  be  hollow.  A  little  above 
the  bottom  of  the  sucker  its  cross-section  presents  the  appearance 
drawn  in  fig.  7  (c  on  the  upper  side),  PI.  II. 

In  Axinc  the  number  and  relative  position  of  the  cliitinous  pieces 
are  just  the  same  as  in  Microcotijle  (PI.  A'll,  fig.  i2).  The  internal 
hollow  of  the  median  piece  is,  however,  divided  in  A.  licteroccrca  into 
numerous  compartments  by  thin  septa.  This  piece  presents  also  a 
termination  in  the  posterior  wall  which  is  somewhat  different  from 
that  in  Microotijle  and  is  figured  in  fig.  2  ir,  PL  VII. 

The  anterior  and  posterior  walls  of  the  posterior  sucker  are  very 
thick  and  are  directly  continuous  with  each  other  at  the  bottom  of  the 
sucker.  Their  substance  consists  of  numerous  prismatic,  very  refract- 
ive fibres  closely  appressed  to  one  another  and  leaving  a  very  thin, 
deeply  stained  layer  of  connective  tissue  batween.  These  fibres  are  to 
all  intents  and  purposes  exactl}"  similar  to  those  of  the  anterior  suckers 
(PI.  Ill,  fig.  7  &  PI.  A'll,  fig.  4).  The  wall  is  entirely  surrounded 
on  all  sides  b}'  a  thin  cuticular  membrane.  In  Axine,  however,  the 
cuticle  of  the  internal  surface  is  chitinized  in  parallel  zones  running 
parallel  to  the  slit-like  mouth  of  the  sucker  (PI.  VII,  fig.  4).  The 
lateral  walls  of  the  posterior  suckers  are  very  thin  and  membranous. 
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The  musculiir  libres  of  the  poiterior  suckers  are  attached  to 
the  median  chifinoiis  piece  of  the  posterior  wall  near  the  bottom 
of  the  suckers  (PI.  II,  fig.  7).  They  are  divided  into  a  few 
bundles,  and  are  directly  continuous  with  the  longitudinal  fibres 
of  the  body. 

Octocotyle^  (Diclidophora,  and  Hexacolyle — The  anterior  suclicrs 
of  these  three  genera  present  nothing  specially  d liferent  from  those 
of  Axinc  and  Microcotijlc^  and  I  shall  therefore  pass  them  over, 
merely  referring  the  reader  to  the  figures  (PI.  IX,  fig.  8  ;  PI.  X, 
fig.  G  ;  PI.  XIII,  figs.  1  &  4).  I  shall,  however,  note  that  in 
all  these,  there  is  no  membranous  septum,  that  in  Didldophora  (PI. 
X,  fig.  ())  some  of  the  fibres  of  the  internal  bundle  of  muscle  of  one 
side  cross  over  to  the  sucker  of  the  other  side,  and  lastly  that  in 
HcxaCütijh  the  suckers  are  exceedingly  small.  The  posterior  suckers 
are,  however,  very  different  in  the  three  genera,  so  that  they  will  be 
treated  separately.  >' 

Posterior  suclcers — In  (Jdocotijle  the  four  pairs  of  posterior  suckers 
are  arranged  merely  along  the  ventro-lateral  border  of  the  hind- 
most part  of  the  body,  so  that  the  caudal  disc  is,  as  already  mentioned, 
directly  continuous  with  the  body  proper.  Each  sucker  is  somewhat 
bean-shaped,  and  is  raised  a  little  abo\  e  the  general  surface  of  the 
ventral  side  (PI.  IX,  figs.  1,  4,  &  7).  The  anterior  and  posterior 
walls  are  very  thick,  and  consist  of  prismatic  fibres  just  as  in  Microco- 
tijle  and  Axine.  The  chitinous  framework  consists  of  a  simple  basal 
piece  (1^1.  IX,  figs.  3  &  10,  a)  and  a  pair  of  marginal  pieces  (J>),  both 
imbedded  in  the  substance  of  the  wall.  The  basal  piece  is  nearly 
straight  and  bears  at  each  end  a  short  process  which  makes  a  right 
anj^le  with  it,  and  is  directed  towards  the  mouth  of  the  sucker.  The 
marginal  pieces  are  U-shaped  and  are  imbedded  in  the  substance  of 
the  anterior  and  posterior  walls  along  their  very  margins,  so  that  each 
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piece,  togetlier  with  the  basal  piece,  encloses  the  wall  like  a  picture  in 
its  frame.  The  muscular  fibres  are  attached  to  the  basal  piece,  and 
are  direct  continuations  of  the  longitudinal  fibres  of  the  loody.  In 
0.  major  the  marginal  chitinous  piece  is  longer  than  in  0.  minor. 

In  DicUdoplwm  (PI.  X)  the  four  pairs  of  suckers  are,  as  alread}'' 
stated,  borne,  in  most  species,  each  at  the  top  of  a  pedicel  ;  but  in 
Diclid.  scssiUs  tlie  stalk  is  very  short,  and  in  Diclid.  tctrodonis  entirely 
wanting.  Jjut  that  these  species  are  to  be  included  in  the  same  genus 
will,  I  l)elieve,  be  scarcely  contested  by  any  one  who  has  studied  their 
anatomy.  The  suckers  are  in  a  surface  view^  usually  circular,  as  in 
Diclid.  .sv.s'.s///.s'  and  Diclid.  cloiujata,  but  are  sometimes  slightly  elliptical 
as  in  Diclid.  tctrodonis,  and  are  arranged  in  a  semicircle  or  horse-shoe 
shape.  Each  sucker  is  as  a  whole  nearly  hemispherical,  and  its  open 
end  is  directed  obliquely  towards  the  ventral  side.  The  wall  consists 
of  prismatic  fibres,  and  is  divided  into  four  e([ual  parts  by  as  many 
chitinous  rods  radiating  from  the  centre  of  the  sucker  (PI.  XII,  fig. 
4).  The  whole  number  of  the  chitinous  pieces  is  eight  for  each  sucker, 
and  are  represented  in  tlieir  natural  positions  as  seen  from  the  surface 
in  fig.  1,  I'l.  XII.  A  T-shnpcd  piece  (ji)  is  situated  with  the  point  of 
junction  of  the  leg  and  arms  exactly  in  the  centre,  with  the  two 
arms  of  unequal  length  extending  some  way  towards  the  periphery  of 
the  sucker,  and  the  leg  extending  quite  to  the  periphery  and  here 
dividing  into  two  branches  which  diverge  from  each  other  in  a  diame- 
trically opposite  direction.  The  portion  of  this  chitinous  piece  corres- 
ponding to  the  leg  of  the  T  is  hollow,  but  the  remaining  portions  are 
all  entirely  solid.  Another  hollow  pioœ  (h)  extends  from  the  centre 
in  an  opposite  direction  from  the  leg  of  the  T-shaped  piece 
towards  the  periphery,  which  it,  however,  does  not  reach.  The  hook- 
like piece  marked  c  is  paired,  and  bears  at  its  angle  a  process  which  is 
seen  in   sections  to  lie  outside  the  substance  of  the  fibrous  wall  (PI. 
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XII,  fig.  4,  c').  Somewhat  similar  but  shorter  pieces  (J)  lie  in  pairs 
at  the  peripheral  end  of  h.  A  sliort  spine-like  piece  (e)  lies  opposite 
the  process  of  the  piece  c  with  its  pointed  end  directed  towards  the 
piece  (/.  These  last-mentioned  pieces,  the  pieces  d,  and  the  peripheral 
portions  of  the  pieces  a  and  c  are  imbedded  at  the  very  margin  of  the 
fibrous  wall  of  the  sucker  (PI.  XIT,  fig.  4). 

In  the  natural  position  of  the  suckers  these  chitinous  pieces  are, 
in  most  species,  placed  in  such  a  way  tliat  the  leg  of  the  T-shaped 
piece  is  directed  towards  the  median  line  of  the  body  in  the  anterior 
suckers,  while  in  the  posterior  suckers  it  is  directed  obliquely  forward 
(PI.  X,  fig.  5).  In  Diclid.  ietwdonis,  however,  the  same  piece  is 
directed  forwards  in  the  posterior  three  pairs,  but  backwards  in  the 
foremost  pair.  This  difference  of  arrangement  of  the  pieces  of  the 
chitinous  framework  in  the  foremost  pair  of  suckers  is  a  curious 
exception  to  the  rule. 

Each  of  the  four  quadrants  into  which  the  wall  of  the  sucker  is 
divided,  presents  in  radial  sections  an  oval  or  semicircular  mass,  con- 
sisting, as  in  the  species  already  described,  of  prismatic  fibres  travers- 
ing its  whole  thickness  at  right  angles  to  its  free  surface  (PL  XII, 
fig.  4).  The  four  quadrants  are  separated  from  each  other  in  the  centre 
by  an  intervening  mass  of  connective  tissue,  in  which  is  imbedded  the 
central  part  of  the  T-shaped  piece  (a)  already  described. 

The  free  surface  of  each  f[uadrant  is  covered  with  a  thick  cuticle 
which  is  locally  chitinized  in  short  staff-yhaped  pieces  arranged  in 
series.  Each  series  of  these  staff- shaped  chitinous  portions  is,  in  a 
surface  view,  roughly  speaking  somewhat  semicircular  (PI.  XII,  fig.  2), 
with  the  open  side  directed  towards  the  centre  of  the  sucker.  In  fig. 
1,  PI.  XII,  the  series  have  been  a  little  displaced  by  pressure.  To- 
wards the  mesenchyma  the  wall  of  the  sucker  is  bounded  by  a  thin, 
cuticular  membrane.     Around  the  outer  margin   of  the   sucker  the 
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investing  membrane  of  the  body  makes  a  fold  filled   with  connective 
tissue  within,  and  forms  a  marginal  membrane  (PL  XII,  fig.  4). 

Strono-  bundles  of  muscular  fibres  are  attached  to  each  sucker. 
The  principal  bundles  are,  as  may  be  seen  in  fig.  4,  PI.  XII,  three  in 
number,  and  are  attached  one  to  the  inner  margin  of  an  inner  quad- 
rant, another  to  its  outer  corner,  and  the  third  to  the  central  part  of  the 
T-shaped  chitinous  piece.  The  individual  fibres  that  constitute  these 
bundles  are  very  large.  The  larger  part  of  the  bundles  of  each  sucker 
are  merged  in  a  single  bundle  at  a  short  distance  from  it,  and  the 
bundle  thus  formed  traverses  the  axis  of  the  pedicel  of  the  sucker, 
when  such  is  present  ;  but  a  small  portion  forms  one  or  more  bundles 
wdiich  connect  the  suckers  with  one  another.  I  have  represented  this 
connection  among  the  suckers  as  I  have  observed  it  in  DicUd.  sessdis 
in  fig.  5,  PI.  X. 

In  Hexacotijle,  there  are  four  pairs  of  posterior  suckers,  and  these 
are  arranged  on  each  side  of  the  median  line  in  a  line  parallel  with 
the  posterior  border  of  the  l)ody.  The  median  pair  of  all  is,  however, 
very  much  smaller  than  the  others,  and  has  been  entirely  overlooked  by 
some  naturalists  ;  l)ut  it  has  exactly  the  same  structure  as  the  other 
pairs.  Each  sucker  is  shaped  like  a  thick  but  very  shallow,  elliptical 
saucer  (PI.  XII,  fig.  7),  witli  its  longer  axis  directed  at  a  right  angle 
to  the  posterior  border  of  the  body,  and  is  provided  with  three 
chitinous  pieces  imbedded  in  the  substance  of  its  wall,  which  consists, 
as  in  the  cases  already  descril)ed,  of  prismatic,  refractive  fibres  closely 
pressed  against  one  another.  The  positions  of  these  chitinous  pieces 
are  represented  in  figs.  1  &  4,  PI.  XIII  ;  and  in  figs.  3  &  6  each 
piece  has  been  separately  drawn,  so  that  any  detailed  description  of 
them  is,  I  believe,  unnecessary.  It  is  to  be  remarked,  however,  that 
in  both  the  figures,  a  represents  the  piece  at  the  anterior  end  of  the 
sucker,  c  that  at  the  posterior  end,  and   !>  the  central   piece,  and  that 
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this  l;ist  piece  is  imbedded  in  the  wall  of  the  sucker  with  its  lono-er 
axis  coinciding-  with  tlie  minor  axis  of  the  sucker.  The  substance  of 
the  wall  is  boimded,  as  in  other  genera,  Ijoth  towards  the  meseiichyma 
and  the  exterior  by  a  cuticular  inembrane,  except  in  the  central  part 
whei-e  the  chitinous  piece  is  imbedded,  and  where  this  is  in  direct 
contact  with  the  mesenchyma.  A  strong  bundle  of  muscular  fibres, 
which  are  direct  continuations  of  the  longitudinal  fibres  of  the  body, 
are  attached  to  each  of  the  chitinous  pieces  of  the  sucker  (1*1,  XII, 
fig.  7). 

Onclwcotylc — The  position  and  structure  of  the  suckers  are 
somewhat  peculiar  in  this  genus. 

Anlerior  siiclrr — An  anterior  sucker  is  distinctly  present,  although 
some  writers  liave  dem'ed  the  fact,  and  is  situated  around  the  mouth- 
cavity,  and  presents  some  resemblances  of  structure  to  that  of  the 
distomes.  In  cross-section,  it  is  elliptical  in  outline,  and  is  seen  to 
occupy  nearly  the  ^nIioIc  of  this  region  of  the  body,  merely  leaving  a 
small  portion  of  mesenchyma  in  the  lateral  parts  (PI.  XV,  fig.  4). 
The  ventral  half  is  iiuich  smaller  than  the  dorsal  half,  just  as  in  the 
distomes  (PI.  XV,  fig.  o).  The  subst:nice  of  the  sucker  consists 
of  connective  tissue  interspersed  with  ruiclei,  some  of  which  are 
surroiuided  by  scanty  masses  of  granuhn-  proto])lasm,  and  of  nuiscular 
filrres,  most  of  which  are  very  fine,  and,  radially  traversing  the  con- 
nective tissue,  are  attached  to  the  basement  membrane  which  separates 
the  substa.nce  of  the  sucker  from  the  investing  membrane  of  the  body. 
Besides  these  radial  fibres,  strong  muscular  fibres  which  act  as 
s])hincters  are  present  in  tlie  foremost  part  of  the  dorsal  half  of 
the  sucker  (PI.  XV,  fig.  3,  .s;)//.) 

Posterior  mclîers — These  are  eight  in  number  arranged  in  four 
pairs,  one  of  which  is,  liowever,  very  different  both  in  structure 
and  ])ositi()n  from   the  others.     The   latter  are  arranged  in  a    horse- 
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shoe  shape  seemingly  on  the  dorsiil  but  morphologically  on  the  ventral 
side  of  the  body,  and  are  hemispherical  in  shape.  The  wall  consists, 
as  in  the  preceding'  cases,  of  prismatic,  refractive  libres  set  closely 
against  one  another,  and  is  bounded  on  all  sides  by  a  cuticular  mem- 
brane. This  membrane  is  chitinously  thickened  into  band-shaped 
strips  in  ;ui  antero-posterior  direction  (PI.  XV,  fig.  8).  The 
wall  of  each  sucker  is  ao-jiin  divided  in  two,  each  half  crescent- 
shaped  in  cross-section,  and  separated  from  the  (3ther  by  an  in- 
tervening zone  of  mesenchyma,  in  which  a  single,  strong,  hollow, 
chitinous  piece  of  semicircular  shape  and  provided  with  a  hook  at 
one  end  lies  imbedded  (PI.  XV,  tigs.  8  &  9).  The  iimer  half  of  the 
wall  is  smaller  than  the  other.  There  is  no  distinct  marginal  mem- 
brane, but  the  investing  membrane  presents  a  fold  ail  round  at  a  short 
distance  from  the  mouth  of  the  sucker  (tig.  8). 

In  tlie  natural  position,  the  hooked  end  of  the  semicircidar 
chitinous  piece  is  directed  towards  the  anterior  end  of  the  body  ;  and  a 
strono"  bundle  of  muscular  fibres  is  attached  to  the  other  end  of  tlie 
piece.  Besides  this,  detached  fibres  are  also  attached  to  the  lateral 
margin  of  the  suckers. 

The  remaining  pair  of  suckers,  which  are  much  smaller,  is 
situated  at  the  extremities  of  the  bifurcations  of  the  caudal  appendage 
which  constitutes  such  a  salient  feature  (jf  this  «xenus.  Each  sucker 
has  the  shape  of  a  water-melon  with  a  constriction  at  the  posterior 
part  ;  and  its  mouth  is  very  narrow  (PL  XV,  tig.  2).  Its  cavity  is 
also  very  narrow  ;  but  the  Avail  is  very  thick,  and  consists  entirely  of 
a  connective  tissue  interspersed  with  nuclei,  which  are  more  abundant 
in  the  posterior  portion  of  the  sucker  (PI.  XV,  figs.  1  and  2).  Tlie 
fibres  of  the  connective  tissue  are  mainly  arranged  radially,  and  form 
an  irregular  network.  The  wall  is  bounded  t(3\\'ards  the  mesenchyma 
by  a  thin,  cuticular  membrane,  and  its   inner  surface  is  lined  by  the 
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direct  continuation  of  the  investing  membrane  of  the  body. 

The  pair  of  suckers  above  described  has  been  mistaken  hj  Tas- 
chenberg^-*  for  the  terminal  vesicles  of  the  excretory  system  (see  p.  5). 

Calicotyle — Anterior  sucker — In  this  genus  the  anterior  sucker  is 
developed  far  more  imperfectly  than  in  th<:)se  hitherto  described,  and 
is  also  totally  different  from  them  in  structure.  It  is  constituted  by 
a  deep  invaginati(3n  of  the  ventral  side  of  the  body  just  behind  the 
mouth  (PL  XIX,  fig.  8).  From  the  inner  surface  of  the  investing 
membrane  that  lines  the  cavity  of  the  sucker,  numerous  muscular 
fibres  take  their  origin,  and  diverging  in  vari(jus  directions,  become 
continuous  with  the  longitudin-d  fibres  of  the  body.  Besides  these, 
circular  fibres  are  exceptionally  developed  in  this  part.  Owing  to  this 
local  development  of  the  musculature,  the  anterior  sucker  seems  in  a 
surface  view  to  be  pretty  well  defined  from  the  surrounding  mes- 
enchyma,  and  to  form  a  distinct  organ  (LM.  XIX,  figs.  1  and  4)  ;  but 
sections  show  that  tliis  is  l)y  no  means  the  case.  Morphologically 
speaking,  it  would  be  more  correct,  therefore,  to  call  it  a  rudimentary 
sucker  (pse udo ven tose) . 

Posterior  sucker — This  is  situated  on  the  ventral  side  at  the  [)0s- 
terior  extremity  of  tlie  body.  Its  ventral  surface  is  marked  out  into 
a  central  heptagonal  and  seven  periphend  areas  Ijy  elevations  of  the 
ventral  surface  radiating  from  the  wall  of  the  central  ]iolyg(^n.  This 
central  polygon  does  not  occupy  exactly  the  middle  of  the  sucker,  but 
is  situated  a-  little  more  anteriorly.  The  hindmost  area  which  is 
the  largest,  occupies  the  median  line  of  the  body,  while  the  others  are 
arranged  symmetrically  on  either  side,  and  decrease  in  size  from 
behind  forwards  (1*1.  XIX,  figs.  1  and  o). 

The  nuisculature  of  the  sucker  consists  of  three  sets  of 
fibres,   Avhich  may  be  called  the  radial,  the  transverse   or   dorso-r entrai, 

1).    Taschenberg — Weitere  Beiträge,  p.  13. 
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and  the  circular.  The  radial  fibres  must  again  be  divided  into  two 
groups.  In  one  they  are  direct  conthiuations  of  the  longitudinal 
fibres  of  the  body,  and  on  entering  the  sucker  diverge  irregularly  more 
or  less  in  all  (Urections,  and  are  inserted,  some  to  the  elevation  that 
forms  the  wall  of  the  central  polygon,  others  t(j  the  periphery  of 
the  sucker.  The  other  group  of  radial  filtres  includes  those  fibres 
which  start  from  the  central  p(dyg(jn,  and  passing  along  the  radial 
elevations,  are  inserted  in  the  periphery  of  the  sucker.  The  traiisvcrsc 
or  dorso-ventral  fibres  merely  traverse  the  thickness  of  the  sucker,  and 
are  inserted  into  the  basement  membrane.  Like  the  dorso-ventral  fibres 
of  the  other  parts  of  the  body,  they  ramify  into  a  number  of  small 
branches  t<3wards  their  ends.  The  circular  fibres  are  present  only 
on  the  dorsal  side;  they  are  arranged  in  circles  concentric  with  the 
circumference  of  the  sucker,  and  are  comparatively  few.  T'he  inter- 
spaces between  the  muscular  fibres  are  filled  by  a  connective  tissue 
similar  to  that  of  the  body  (l?l.  XIX,  fig.  G). 

Moyiocotylc — Morphoh^gically  speaking  there  is  no  anterior 
sucker  in  this  genus,  but  physiologically  speaking  there  is.  The 
dorso-ventral  ;is  well  as  the  circular  fibres  of  the  body,  namely,  are 
scrongly  developed  at  the  anterior  end  around  the  mouth  (IM.  XVIII, 
fir>-.  4),  so  that  the  arrangement  of  muscular  fibres  is  very  similar  to 
that  which  obtains  in  the  anterior  suckers  of  0 nckocot ijle  and  of  the 
distomes.  There  is  even  a  sort  of  marginaJ  membrane  on  the  ventral 
lip  (PI.  XN'lIl,  fig.  4,  a).  That  this  anterior  portion  acts  as  a  sucker 
is  beyond  doubt  ;  for  I  have  observed  the  W(jrm  execute  an  active  leech- 
like Locomotion  l)y  alternately  attaching  and  deùicliing  the  m<niih  and 
the  posteri(3r  sucker.  In  fact,  the  structure  here  described  is  a  prelim- 
inary step  to  the  formation  of  such  antericrr  sucker  as  that  of 
(Jiicliocodjlc  and  the  distomes  ;  the  ordy  difference  being  that  in  the 
latter,  the  sucker  has  been  distinctly  separated  from  the  surrounding 
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mesenchyma  by  a  compact  membrane  of  the  nature  of  connective 
tissue. 

Though  closely  allied  to  Calicot ijle,  the  present  genus  presents 
some  peculiar  feature  in  the  structure  of  the  posterior  sucker. 

Fosterior  sucker — This  has  exactly  the  shape  of  a  circular  saucer, 
and  is  attached  to  the  Ixjdy  l)y  a  short  stalk.  It  is  provided  with  a 
marginal  membrane  all  round,  which  is  exactly  of  the  same  nature  as 
that  of  the  posterior  suckers  of  DicUdopliom  ;  only  its  connective  tissue 
is  more  compact  (PI.  XVII,  figs.  2,  4,  and  5).  A  further  difference  is 
that  the  membrane  Ijears  on  its  ventral  surface  nuniennis  chitinous 
projections  arranged  in  radial  series  ;  there  being  five  of  these  chitinous 
projecti(jns  in  each  series  (figs,  2,  4,  and  5).  The  internal  surface  of 
the  sucker  is  divided  into  eight  equal  secants  by  as  many  radiating 
elevations,  the  positi<nis  of  which  are  such  that  two  of  them  coincide 
with  the  median  line  of  the  body.  These  radial  elevations  also  bear 
on  their  surfaces  each  a  series  of  chitinous  pieces  which  are  figured  in 
radial  section  in  fig.  o  (PL  X^^II),  and  in  tangential  section  in  fig.  8. 
In  the  latter  figure  it  appears  as  if  these  pieces  have  been  formed 
simply  by  local  chitinisations  oï  the  investing  membrane  of  the  body. 
These  so-called  chitintjus  pieces  are  deeply  coLjured  by  haematoxylin, 
more  deeply  than  the  investing  membrane. 

The  nuiscidar  fibres  of  the  sucker  are  very  différent  in  structure 
fr<jm  those  hitherto  described,  aud  are  all  arranged,  Avith  an  insigni- 
ficant exception,  dorso-ventrally  (PL  XVII,  figs. 4,  5,  7,  and  12).  They 
are  striped,  and  a  single  fibre  traverses  the  whole  thickness  of  the 
sucker.  Each  filjre  (about  0.01  nun.  thick)  consists  of  very  refractive, 
narrow  zones,  which  deeply  stain  in  liaem;itoxylin,  alternating  Avith 
broad,  non-refractive  zones,  which  are  but  slightly  stained  Avith 
haematoxylin  and  are  finely  but  distinctly  striated  longitudinally. 
E;ich   of  these  non-refractive  zones  is  again    crossed  at  its  middle  by 
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u  very  narrow,  secondary  zone  of  niiicli  refractive  power  and  M-ell 
stained  in  huematoxylin.  Tliis  zone  is  so  narrow  tliat  it  appe;irs  only 
as  :i  fine  line,  and  its  refractiveness  and  capacity  of  being  stained  witli 
liaematoxylin  are  niucli  inferior  to  tliose  of  the  primary  zone.  I  liave 
o])served  some  of  tliese  fibres  l)ifuroating  towards  one  of  tlieir  ends 
(PJ.  XVII,  figs.  7  and  12). 

The  stri])ed  fil)res  ab(^ve  descia'iDed  are  ad  most  uniformly  dis- 
tril^uted  in  the  secants  into  Mhicli  the  sucker  is  divided,  as  well  as  in 
tlie  radial  elevations  themselves.  In  the  latter,  the  fibres  lie  at  riglit 
angles  to  tlieir  length,  and  are  consequently  very  short  (PI.  XA^II, 
fig.  8).  They  may  also  be  entirely  absent  frc^n  them  for  a  more  or 
less  wide  extent  (PL  XVII,  fig.  3).  On  the  other  hand,  they  are  whoU  v 
absent  from  those  parts  of  the  sucker  which  lie  below  the  radial  eleva- 
tions. Here  the  sulistance  of  the  sucker  is  entirely  formed  of  connect- 
ive tissue,  the  fibres  of  wliicli  unite  into  bundles  on  the  ventral  side 
in  such  a  way  as  to  form  a  series  of  window-like  cavities  (PL  XVII, 
fig.  3)  ;  while  on  the  dorsal  side  the  fibres  form  generally  a  compact 
network,  leaving  only  here  and  there  a  number  of  large  cavities.  The 
centre  of  the  sucker  is  whollv  devoid  of  striped  fibres,  and  is  sharply 
defined  from  tlie  surrounding  parts  l)y  a  membrane  of  connective  tissue 
(PI.  X\"ir.  figs.  4  and  5).  Tliis  central  part  is  traversed  by  the  terminal 
portions  of  some  of  the  longitudinal  fibres  of  the  body,  which  are  here 
formed  into  bundles  and  are  inserted,  some  into  the  very  centre  of  the 
sucker,  others  more  periphera.lly  into  the  membrane  of  connective  tissue 
that  separates  the  centre  of  the  sucker  from  the  surrounding  parts. 

As  may  be  inferred  from  the  above  description,  the  sucker  of 
Mofwcotijle  is  di^'ided  l)oth  externally  and  internally  int(3  eight  equal 
secants — externally  l\v  radial  elevations,  a.nd  intern:dly  liy  correspond- 
ing radiating  se[)ta  formed  of  fibrous  connective  tissue  and  wholly 
destitute  of  striped  nuiscular  fibres. 
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As  has  already  been  mentioned,  the  striped  fibres  are  also  present 
in  the  postericn-  pa.rt  of  the  body  (PI.  XV 11,  fii^-.  5),  and  this  portion 
is,  as  in  tlie  sucker,  sharply  separated  from  the  sarnxinding-  part  by  a 
disiinct  mendrrane  (if  connective  tissue  (fig's.  5  and  12). 

The  striped  muscular  fibres  have  hitherto  been  observed,  so  far  as 
I  knoAY,  only  in  the  sheath  of  the  proboscis  of  Tctmr]\ynclmi<^^  among 
the  l^latlielminthes. 

Tristommn — As  is  well  known,  the  anterior  michrs  are,  in  this 
genus,  situated  in  a  pair  near  the  unterior  extremity  of  the  body,  on 
both  sides  of  the  mouth  or  a  little  before  it.  They  are  more  or  less 
circular,  sometimes  perfectly  so  und  sometimes  a  little  elliptical. 
Internally  the  subst;uice  of  the  suckers  is  directly  continuous  with  the 
mesenchyma  of  the  body,  and  the  suckers  nve  therefore  to  be  regarded 
merely  as  local  expansions  of  the  body.  This  view  is  strengthened  by 
the  fact  that  the  muscular  fibres  of  the  suckers  are  the  direci  continua- 
tions of  those  of  the  body.  The  dorso-ventral  fibres  are  arranged 
exactly  as  in  the  body,  with  the  only  difference  that  they  are  here  more 
strongly  developed  in  accordance  with  their  task  as  the  chief  agent 
of  suction  (PL  XXIT,  fig.  5).  The  longitudinal  and  diagonal  fibres, 
on  entering  the  suckers,  become  more  or  less  intermingled  Avith  each 
other  ;  Init  the  former  mostly  radiate  straight  towards  the  ])eriphery, 
while  the  latter  curve  round,  and  are  mostly  arranged  more  or  less 
concentrically  with  tlie  cii'cumference  of  the  suckers  ;  the  terminations 
of  both  tlie  groups  of  fibres  being  attached  to  the  investing  membrane 
on  the  dorsal  as  well  as  on  the  ventral  side.  The  circular  fibres  of  the 
body  also  enter  the  suckers  ;  but  they  here  lose  their  typical  arrange- 
ment, and  become  interminu'led  with  the  diaoronal  fibres. 


1).     Piutuer — Untersuchungen  il.  d.  Bau  des  Baudwuruikörpers.    Wiener  Arbeiten,  Bd.  3, 
2.  lift.,  1880.  p.  50. 
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In  most  species  of  tliis  genus  described  in  tin's  pajKT,  tlic  invest- 
ing inenihnine  of  tlie  suckers  is  exactly  simihjr  to  that  of  the  other 
parts  of  the  Ijody  ;  ]jut  in  2V/.s/.  ovale  the  ventral  (concave)  surface  is 
raised  into  numerous  conical  papillae,  at  the  top  of  Avhicli  open  the 
efferent  ducts  of  the  numerous  unicellular  glands  after-wards  to  he  de- 
scribed. Along  the  inner  border  of  the  suckers  also  there  are,  in  tiiis 
species,  numerous  larger  papillae  crowded  together  (PI.  XXIII,  fig.  5). 

rosten'or  .suclicr — The  posterior  sucker  of  Tristoimun  is  more  or  less 
hemispherical  in  f(jrm,  and  is  ^'ery  similar  in  structure  to  thtit  of 
Calicotyle.  In  most  species,  however,  a  short  stalk  ma}^  be  dis- 
tinguished (PI.  XX,  fig.  5).  The  ventral  (concave)  surface  is  divided, 
as  in  Calicotjjic,  by  radiating  elevations  into  a  central  and  seven 
peripheral  polygons  that  surround  the  fermier  ;  the  hindmost  of  the 
peripheral  polygons  invari;il)ly  occupying  the  median  line.  In  some 
species  (Ti:  sinuatum  and  Tr.  rotundinn),  the  central  area  forms  a  reguhu' 
heptagon  ;  but  in  the  majority  of  the  species  studied  by  me,  its  form  is 
that  of  a  heptagon  to  one  side  of  which  an  isosceles  trapezoid  has  been 
apposed  by  the  shorter  one  of  the  two  parallel  sides  and  with  the 
boundary  line  between  tlie  two  blotted  out  (Tr.  ovale,  Tr.foliaceuiii,  Tr. 
Xoiaivœ,  Tr.  hiparasitieum).  In  Tr.  siiiuatum  the  two  radial  sides  of 
the  liindmost  peripheral  area  bifurcate  near  their  outer  ends  and 
there  form  with  the  margin  of  the  sucker  each  a  small  triangle  (PI. 
XX,  fig.  1). 

A  marginal  membrane  is  always  present,  and  is  thrown  into 
wavy  folds  ;  so  that  in  a-  surface  view,  it  seems  as  if  it  consisted  of 
numerous  rectangular  portions.  Its  investing  membrane  is  very  thin, 
and  its  substance  consists  of  n  syncytium  Avith  its  nuclei  irregularly 
scattered,  and  traversed  by  niunerous  fine,  transverse,  muscul-u-  fibres 
(PL  XXIIT,  fig.  3). 

According  to   my  observations   on    Tr.   sinuafinu,   the  species  to 
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which  T  li;ive  iii-iinly  directed  my  attention  in  tliis  respect,  tlie 
arr.ing-ement  of  the  muscular  fibres  of  the  posterior  sucker  is  somewliat 
different  from  that  descril)ed  by  Niemic.'^  The  fibres  may  be  dis- 
tinguished into  f(jur  groups.  (1)  The  radial  fibres.  These  must  again 
be  distinguished,  as  in  Calicotjilc,  into  two  subgroups  :  (rt)  tliose  that 
are  direct  continuations  of  the  longitudinal  fibres  of  the  l)ody,  and 
entering  the  sucker,  diverge  irregularly  in  all  directions,  a.nd  are 
inserted  to  the  periphery  of  the  sucker.  They  nnjreover  cross  each 
other  in  the  stalk  of  the  sucker  ;  those  coming  from  the  two  sides 
of  the  body  going  to  the  opposite  sides  of  the  sucker  (PI.  XX,  fig.  5). 
(/v)  Those  fibres  that  ai*e  confine*!  to  the  radiating  spokes.  These  start 
fi-om  the  margins  of  the  central  ])olygon,  and  running  in  small  bundles 
along  the  spokes  just  under  the  investing  membrane,  are  inserted, 
likewise,  in  the  periphery  of  the  sucker  (PI.  XX,  fig.  7,  rail.  miis.  h.'). 
(2)  The  circular  fibres,  /.  c,  those  that  riui  conceritrically  with  the 
circumference  of  the  sucker.  This  group  must  also  be  divided  into 
two  sub-groups,  (a)  Those  that  belong  to  the  ^entral  side.  These 
are  arranged  in  two  sets,  an  outer  and  an  inner.  The  fibres  of  the 
outer  set  are  arranged  in  a  single  layer  ;  while  those  of  the  inner  set 
are  uiiited  into  strong  bundles,  which  are  separated  from  one  another  by 
the  trans\erse  fibres  to  be  described  presently,  and  from  the  outer  set 
b}^  an  inter^'ening  layer  of  mesenchyma  (PI.  XX,  fig.  0,  cir.  7;^^^s■.). 
The  circular  fibres  of  the  dorsal  side  s u'e  arranged  in  a  single  layer,  and 
occupy  an  exactly  similar  position  to  that  of  tl>e  outer  set  of  the  ventral 
side,  (o)  The  transverse  fibres,  i.e.,  those  that  traverse  the  thickness  of 
the  sucker,  and  run  therefore  at  riij-ht  ano-Ies  to  its  two  surfaces. 
They    are,     in     Tr.    siniiatinu,    very    strongly    developed,    and,    like 

1).  Xiemic— Recherches  morphologiques  sur  les  ventouses  dans  le  règne  animal.  Recueil 
zoolog.  suisse.  T.  II,  1835.  I  have  not  been  able  to  gain  access  to  this  paper,  and  am  indebted 
for  its  account  to  Braun's  "  Würmer  "  in  Bronn's  "  Klassen  u.  Ordnungen  "  and  to  Monticelli's 
"  Saggio  di  una  morfologia  dei  Trematodi." 
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the  (lorso- ventral  übres  of  the  body,  ramify  towards  then'  ends  (PI. 
XX,  figs.  0,  6,  and  7).  (4)  The  last  gronp  of  filjres  is  confined  to 
the  radial  elevations,  and  simply  traverse  these  from  side  to  side,  just 
as  the  transverse  fibres  do  the  sucker  (PL  XX,  figs.  5  and  (J).  These 
fibres  are  absent  where  three  elevations  unite  (PI.  XX,  fig.  4). 

Epibdella — I  have  been  able  to  obtain  but  few  specimens  of 
this  genus,  and  these  were  so  Ijadly  preserved  that  I  have  not  been 
able  to  make  out  the  minute  anatomy  of  the  various  parts  ;  but  a 
few  points  will  be  noted. 

The  anterior  suckers  occupy  nearly  the  same  position  in  the  Ijody 
as  in  Trhtoumm.  They  are,  however,  not  so  well  developed  as  in  that 
genus,  and  are  more  of  a  membranous  character.  The  two  suckers 
are  also  united  with  each  other  by  a  membranous  anterior  portion  of 
the  body  that  lies  between  them. 

'Ï\\Q  posterior  sucker  is  either  circular  or  elliptical  in  outline,  and 
is  provided  with  a  marginal  membrane.  There  is  no  division  oi  the 
ventral  surface  into  separate  areas  as  in  Tridomtim.  The  musculature 
consists  of  the  circuLu-  (in  two  sets,  d(jrsal  and  ventral),  tlie  trans- 
verse, and  the  irregular  radial  fibres  which  are  direct  continuations 
of  the  longitudinal  fibres  of  the  body  ;  and  these  Vari(jus  filires  are 
arranged  exactly  like  those  of  the  same  name  in  the  posterior  sucker 
of  Tristomum, 

Sticky  Glands — Under  this  head  I  include  all  th(jse  glands 
which  are  present  in  \^arious  parts  of  the  b(xly  and  are  not  intimately 
connected  either  with  the  genital  organs  or  the  digestive  system. 
They  all  open  on  the  free  surface  of  the  body,  and  some  of  them  are 
closely  connected  with  the  suckers. 

Microcotyle  and  Octocotyle — In  all  the  species  of  these  two 
genera  that  I  have  studied,  except  M.  reticulata,  there  are  three 
groups  of  sticky  glands  in  the  anterior  part  of  the  body  in  front  of  the 
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nnterior  suckers.  One  of  them  lies  in  the  median  line  near  the  apex 
of  the  hofly,  while  the  other  two  are  situated  Ijehind  it  in  a  pair,  so  that 
the  three  occupy  the  apices  of  an  isosceles  triangle,  the  hase  of  whicli  is 
perpendicular  to  the  long  axis  of  the  hod y.  In  some  species,  however, 
they  are  nearly  in  the  same  straight  line  (Pis.  I  and  II).  In  section, 
each  group  is  seen  to  consist  of  a  limited  numher  (5 — 7)  of  gohlet- 
shaped  hodies  with  a  thin  wall,  and  filled  with  numerous  réfringent 
o-ranules  of  a  yelhjAvish  cohuir,  which  do  not  stain  at  all  in  horax- 
carmin  and  only  shghtly  in  haematoxylin.  It  is,  however,  to  he 
noted  that  their  affinity  for  the  latter  dye  varies  according  to  dif- 
ferent stages  of  secretory  activity.  The  necks  of  the  gohlet-shaped 
hodies  of  each  group  open  together  on  the  ventral  side  (PI.  Ill,  fig. 
7).  I  have  not  heen  ahle  to  ohserve  any  nuclei  in  them;  hut  I  helieve 
they  are  to  he  regarded  as  highly  modified  cells,  and  each  group,  there- 
fore, as  an  assemhlage  of  unicelluhu  glands. 

These  o-lands  have  heen  ohserved  hy  previous  writers,  hut  their 
nature  has  heen  variously  misunderstood.  Van  Beneden  and 
Hesse,'^  for  instance,  descrihe  them  as  haing  "  destiness  à  remplir  les 
fonctions  de  mâchoires."  Lorenz-^  on  the  other  hand,  considers  them 
as  tactile  organs.  Parona  and  Perugia"'*  are  of  the  s:ime  view, 
"seguendo  in  questo  il  modo  di  pensare  del  Diesing  e  non  rpiello  di 
V.  Beneden  ed  Hesse."  Non-,  the  hodies  in  question  are  not  situated 
in  the  cavity  of  the  mouth  as  v.  Beneden  and  Hesse  think,  and 
their  glandular  iiature  is,  I  helieve,  evident  from  their  structure  ahove 
descrihed. 


1).  v.  Boneden  et  Hesse— Recherches  sur  les  Bdellocles  et  les  Trematodes  marins,  1863.  p. 
113. 

2).  Lorenz— Uebor  die  Organisation  der  Gattungen  Axine  u.  Microcotyle.  Wiener 
Arbeiten,  Bd.  I,  Hft.  3,  1878.  p.  24. 

3).  Parona  e  Perugia— Res  ligusticxe,  XIV.— Annali  del  Museo  Civico  di  Storia  Naturale 
di  Genova,  Ser.  2,  Vol.  X,  18'.)0.     Estratto  p.  1. 
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Axine^  Œiiclidophora,  é  Mie.  reticulata — In  these  forms,  there 
is  only  one  pair  of  sticky  glands.  They  are  situated  just  in  front  of 
the  mouth  (PI.  T,  fig.  5  ;  I'l.  \\V).  Their  form  differs  much  from  that 
descrihed  in  Microcjtijle  and  Octocuiijlc  and  approaches  more  that  of  tlie 
sticky  gland  descriljed  by  me  in  Diplozoon  NippoiiiciunJ^  Tiiey  are 
constituted,  namely,  by  an  invaii^ination  and  transformation  of  the 
investing  membrane  of  the  body.  They  are  shown  in  section  in  fig. 
o,  PL  III.  As  may  be  seen  from  it.  the  cavity  of  the  invagination  is 
lined  bv  a  o-familar  mass,  which  is  a  direct  continuation  of  the 
investing  membrane.  The  granules  are  very  simihrr  in  appearance 
and  in  their  reaction  towards  staining  fluids  to  those  of  the  sticky 
glands  of  Microcjlijlc.  Here,  moreover,  there  is  no  distinct  basement 
membrane  but  instead  merely  a  dense  layer  of  connective  tissue 
gradually  passing  int(j  the  surrounding  mesencliyma.  There  are  in 
M.  reticulata  also  some  muscular  fibres  that  come  from  the  dorsal  side 
of  the  bodv  and  terminate  in  the  dense  layer  oï  connective  tissue  just 
mentioned  (PI.  Ill,  tig.  o). 

Calicûtylô — In  this  genus,  there  are  two  pairs  of  sticky  glands  [it 
the  [interior  end  of  the  body,  the  efferent  ducts  of  which  are  com- 
pletely separate  one  from  the  other,  l)ut  op.^n  very  close  to  each  other 
near  the  anterior  apex  of  the  b:)dy.  Each  gland  is  a  goblet-shaped, 
hollow  b(3dy  situated  on  the  external  side  of  the  pharynx,  with  a  long 
neck  (the  efferent  duct)  which  proceeds  towards  the  anterior  end  of 
tlie  bodv.  where  it  opens.  One  of  the  pairs  has  ;i  little  shorter  neck 
than  the  other.  The  goblet-shaped  portion  has  a  thick  wall  consisting 
of  a  granular  substance,  which,  in  the  specimen  I  have  examined,  is 
stained  well  in  borax-carmin  ;  but  as  I  have  been  -djle  to  obtain  only 
a  sinii'le  soecimen  of  this  o'enus,  I  can  not  state  whether  it  is  ;dways 
so  or  not.     The  wall  of  the  efferent  duct  consists  of  a  thick  membrane, 

1).    Goto— On  Diplozoon  Xipponicum,  n.  sp.    This  Journal,  vol.  IV,  Pt.  I,  1890.  p.  166. 
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on  the  inner  surface  of  Avhieli  some  granuLitions  are  to  be  observed 
(PL  XIX,  figs.  1  and  4). 

As  to  the  cellular  structure  of  this  gland,  which  I  believe  is  here 
described  for  the  (irst  time  in  Calicot ijlc,  there  are,  I  think,  two 
alternative  views  to  be  considered.  One  would  be  to  regard  it  as 
being  multicellular  in  its  (jrigin  and  to  have  been  formed  by  the  in- 
vagination of  the  epidermis;  the  other  would  be  to  regard  it  as 
unicellular.  Against  the  second  view  it  may  be  urged  that  these 
glands  are  too  large  to  be  regarded  as  unicellular — -inc(jmparably  larger 
than  the  luiicellular  glands  of  similar  function  and  position  of  the 
Gijrodactijlidac — and  that  the  presence  of  the  internal  cavity  strongly 
points  to  the  other  view  ;  while  the  similarity  of  its  wall  to  that  of  the 
similar  glands  of  Diplozoon,  Axine,  and  Diclidophora  is  also  in  favour  of 
the  first  view. 

Monocotyle — In  this  genus  there  are  four  pairs  of  sticky  glands 
at  the  anterior  end  of  the  body,  and  one  in  the  posterior  part.  The 
anterior  glands  are  of  exactly  the  same  structure  as  those  of  Microcotijle, 
and  are  arranged  at  e([ual  distances  along  the  front  part  of  the 
lateral  border  of  the  bod}^,  on  both  sides  of  the  anterior  notch  (PI. 
X\U,  %.  1). 

The  posterior  sticky  ghuids  are  situated  in  that  part  of  the  body 
which  lies  dorsally  to  the  posterior  sucker,  and  consist  of  numerous 
small  cells,  each  with  a  distinct,  deeply  stained  nucleus  and  a  very 
finely  granular  or  almost  homogeneous  cytoplasm  which  seems  to  be 
destitute  of  an  external  membrane.  The  cells  are  of  various  sizes, 
apparently  owing  to  the  different  stages  of  secret(3ry  activity  ;  and  the 
smaller  ones  are  more  deeply  stained  and  have  more  finely  granuku- 
cytoplasm  than  the  larger  ones  (PI.  X^'II,  figs.  5  and  12).  In  some 
parts,  these  cells  are  so  closely  pressed  against  one  another  that  their 
boundaries  become  indistinct,  and  the  whole  appears  somewdiat   like  a 
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syiicvtiiiin  (PI.  X^'T^.  fig.  (>).  They  are  distributed,  botli  on  the 
ventrnl  and  dorsal  sides  (PI.  XVII.  fig.  ")).  into  two  groups,  the 
right  and  the  left  ;  and  the  cells  of  each  group  discharge  their  jtroducts 
into  a  common  large  dur-t"  ])rovided  with  a  distinct  membrane.  whiHi 
onens  l)v  a  minute  aperture  on  the  ventral  sui'face  of  the  lateral  poi'tion 
of  the  body,  at  a  sliort  distance  from  the  stalk  of  the  sucker  (JM. 
X^  II.  fig.  12,  (jV).  The  secretion  of  these  granular  cells  is  a  very 
granular  fluid,  the  granules  staining  very  deeply  in  haematoxylin. 

Tristominn  and  Epibdella — As  has  already  been  observed  l)v 
Monticelli,-^  there  are,  in  these  genera,  numerous  unicellular  glands 
in  the  anterior  portion  of  the  body  ;  and  in  some  species  of  Trist omwn 
(T.  siuuatvm  and  T.  hipamsiticum)  there  is  in  addition  a  series  of 
groups  of  unicellular  glands  whi<"h  open  at  regular  intervals  along 
the  lateral  borders  of  the  l)ody. 

The  cells  of  the  anterior  stickv  "lands  are  more  or  less  iroblet- 
shaped,  with  a  very  thin  memlirane,  a  more  or  less  granular  cyto- 
plasm, a  nucleus  with  a  single  nucleolus,  and  a  long  neck.  The 
nucleus  sometimes  occupies  the  central  position,  l)ut  is  sometimes 
(piite  peripheral.  The  cells  are  distributed  almost  uniformly,  or  in 
grou|)s  separated  from  one  another  l)y  dorso-ventral  muscular  fil)res, 
iri  the  mesenchyma  of  the  suckers  and  of  the  anterior,  median  portion 
of  the  body.  In  some  species  of  Tn'slonuini  (as  in  T.  ovale)  the  necks 
of  the  gland-cells  open  at  various  points  on  the  ventral  surf  ice  of  the 
sucker,  at  the  tops  of  small,  conical  papillae  (PI.  XXII,  fig.  5),  and 
especially  along  the  inner  border  of  the  sucker,  where  the  papillae  are, 
as  already  mentioned,  larger  and  very  numerous  (fig.  5).  In  T. 
sinuatinii   the  glands  open  mainly  along  the  margin   of  the  ariterior 

1).     Its  size,  however,  proliably  varies  according  to  the  quantity  of  its  content. 
2).     Monticelli— Di  alcuni  organi  di  tatto  nei  Tristomidi  :  Sollet,  delta  Soc.  di  Xatviralisti 
in  Xapoli,  Ser.  1,  Anno  5,  vol.  V.,  1891,  fas.  2. 
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sucker,  on  the  ventral  .side,  where  the  l)n sèment  membrane  is  some- 
M'hnf  indistinct  ;  l)nt  they  prohahly  open  also  on  the  whole  ventral 
surface,  altliongh  I  can  not  make  a  ]wsiH\'e  statement  to  that  effect 
(PI.  XX,  fi<r.  10).  In  EpihtJrJla,  on  the  other  hand,  the  o'lands  open 
on  tlie  whole  ventnd  surface  of  tlie  anterior  sucker.  Here,  however, 
it  should  he  remarked  that  in  most  cases  \  have  not  been  ahle  to 
folloAv  the  ricck  of  the  "'land-cells  tlirovfjh  the  investing  membrane  of 
the  body  to  the  external  surface,  l)ut  only  vp  to  the  l)asement  mem- 
bi-ane.  In  T.  ovale,  on  the  other  hand,  the  opening  of  the  glands  are 
distinctly  seen  at  the  top  of  most  of  the  conical  papillae  already  men- 
tioned. This  lead>^  me  to  suppose  that  the  ducts  of  the  glands 
tlu-ough  the  in\'esting  membrane  is  usually  entirely  collapsed,  Ijeing 
open  only  during  the  actual  passage  of  the  secretion.  It  also  leads 
me  to  suspect  whether  l>randes'^  has  not  mistaken  these  glands  for 
his  "  subcuticular  glands." 

In  two  species  of  Tristomvin,  vi:.  T.  ^inuatmn  arid  T.  hiparasiticinu, 
there  is,  as  before  mentioned,  a  series  of  groups  of  peculiar  unicellular 
glands  opening  at  intervals  along  the  lateral  margin  of  the  body. 
The  series  begins  near  the  [interior  end  of  the  bodv,  a.nd  terminates 
quite  near  the  posterior  sucker  (PL  XX,  fig.  1  ;  PI.  XXV.  fig.  5).  In 
T.  siimatiim,  I  have  counted  as  nrany  as  fifty-eight  on  one  side  of  the 
body,  Avhile  in  T.  liiparasilieum  tliere  were  about  sixty-two.  I  have 
studied  tlie  histologv  of  these  glands  mairdy  in  the  former  species,  so 
that  the  following  statements  refer  mainly  to  it  alone  ;  but  the  es- 
sential features  are  the  same  in  l)oth  species,  the  difference  lying  ordy 
in  insignificant  details. 

The  cells  tliat  constitute  these  glands  are  of  various  sizes,  but  are 
more  or  less  polyhedral  in  form,  owing  to  mutual  jrœssuiv.  Each  cell 
has  a  distinct  wall,  and   in  the  specimens  I  have  exa.mined.  the  greater 

1).     Brandes — /.  r. 
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pnrt  of  its  interior  was  occupied  by  one  or  more  clear  vacuoles.  The 
nucleus,  ^vliich  enclosed  a  sing-le  nucleolus,  sometimes  occupied  a 
central  ptxsition.  l)ut  usually  lay  more  or  less  towards  the  periphery  of 
the  cell  ;  and  in  most  cases  was  surrounded  hy  a  mass  of  graindar  cyto- 
plasm, which  was  stained  in  ha.ematoxylin  more  deeply  than  tlie  nucleus 
itself.  From  this  central  mass  the  cytoplasm  radi:itefl.  in  most  cases, 
in  the  form  of  a  few  threads  towards  the  cell-wadl  (PI.  XXI,  figs.  2 
&  o).  Each  cell  is  prolonged  at  (me  of  its  corners  into  a  long  duct  ; 
and  the  ducts  of  a  single  group,  after  proceeding  together  for  a  sh(3rt 
distance  towards  the  lateral  border,  iire  divided  into  two  bundles, 
which  diverge  fr(jm  each  other,  and  again  unite  just  before  opening 
on  the  dorsal  surf  ice  of  the  body,  close  to  its  latend  margin. 

From  the  above  descri])tion,  the  glan(bilar  nature  of  these  cells  is, 
I  l^elieve,  beyond  doubt  ;  and  comparing  them  with  the  cells  of  the 
submaxillary  glands'^  of  the  mammalia,  there  is  such  a  similarity 
between  the  two  that  it  is  perhaps  allowal)le  to  conclude  that  these 
unicellular  glands  secrete  mucin  and  help  to  attach  tlie  body  of  the 
parasite  more  securely  to  its  host. 

The  opening  of  the  gland  above  described  is  armed  Avith  a 
chitinous  piece,  Avhich  is  represented  in  surface  view  in  fig.  3,  Fl.  XX, 
and  in  section  in  its  natural  position  in  fig.  o,  PI.  XXI  f)r  T.  sinvd- 
tum.  and  in  fig.  5,  PI.  XXV,  for  T.  hipamsiticum.  In  T.  rotiunJum 
similar  chitinous  pieces  (PI.  XXIV,  fig.  7)  are  arranged  in  transverse 
rows  along  the  lateral  margin  of  the  body  just  as  in  Tr.  mohr'  ;  a 
single  row  consisting  of  f(3ur  or  five  pieces  in  the  middle  pc^rtion  of 
the  body,  but  of  only  one  or  two  towards  the  ends.     In  this  species. 


1).     Landois. — Lehrlmch  der  Pliysiologie  des  Menschen.  G.  Aufl.  p.  268-270. 

2).  Pivrona  e  Pera<^ia. — Res  lio-usticae,  VIII.  Di  alcuni  trematodi  ectoparassiti  di  pesci 
mariui.  Xota  pi'eventiva.  Annali  del  Museo  Civieo  di  Storia  Xaturale  di  Genova.  Ser.  2,  vol 
VII.  p.  7U. 
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however,  liiere  is  no  gland  connected  witli  these  chitinous  pieces.'^ 
These  pieces  nn"ght  be  supposed  to  help  the  parasite  in  attacliing  itself 
to  the  host,  were  it  not  for  the  fact  that  they  are  on  the  dorsal  side  of 
tlie  hody,  and  are  therefore  presumably  of  no  use  in  that  respect  ;  but 
I  am  not  able  to  suggest  any  other  use  o»f  them. 

If,  now,  we  compai'e  the  structure  of  the  glands  hitherto  de- 
scribed, we  find  a  close  similarity  of  their  ])roducts  with  one  another  as 
well  as  with  those  of  the  sticky  glands  of  Gijrodactijh'drr.  The  clear, 
transparent  fluid  that  fills  the  vacuoles  of  the  lateral  glands  of  T, 
sinuatiim  and  T.  hiparafiiticum,  might  l)e  mentioned  as  exceptions  ;  but 
we  find  in  their  eiferent  ducts  just  the  same  gnmular  sul)stance  as  in 
the  anterior  glands,  showing  ])robably  that  the  clear  contents  of  the 
cells  assume  the  character  ot  granules  in  iheir  passage  ah^ng  the  duct. 
That  the  anterior  glands  of  Giirodactijh'ikr  are  sticky,  and  are  used  for 
attaehment  can  be  den^oristrated  luider  tlie  microscc^pe  ;  so  that  I 
believe  it  is  not  much  amiss  to  reganb  ns  I  do,  the  glands  above 
described  as  having  the  same  function.  It  may  also  be  mentioned,  in 
additi(3n,  that  Langley-^  and  Reid'''^  have  described  granules  in 
the  mucous  glands  of  some  vertebrates,  which  seem  to  me  in  many 
respects  similar  to  those  of  the  glands  above  descri1)ed. 

It  is  not  perhiips  out  of  place  here  to  observe  that  the  position  of 
the  opening  of  the  posterior  sticky  glands  of  MonocottjJe  d(K^s  not  seem 

1).  Here,  again,  it  should  be  observed  that  these  so-called  chitinous  pieces  of  T.  rotundum 
are  deeply  stained  in  Ijorax-carmin. 

2).  Lang-ley — On  the  Histology  of  the  Mucous  Salivary  Glands,  and  on  the  Behaviour  of 
their  Mucous  Constituents.     Journ.  of  Physiology.  Vol.  X,  1889.  p.  433-457. 

3).     Raid— Mucin  Granules  of  Myxine.     Same  Journ.  Vol.  XIV,  1893.  p.  340-34G. 

'I'hese  authors  state  that  the  granules  are  not  stained  in  haematoxylin,  and  that  cold 
suljliuiate  causes  them  to  burst.  This  latter  fact  seems  not  to  accord  with  the  observations 
described  in  the  text,  in  which  the  granules  are  always  pi'eserved  intact.  Reid  also  states  that 
l)oiling  water  makes  the  granules  break  into  a  mass  of  stringy  debris.  Hence  we  should 
probably  infer  that  the  granules  of  the  glands  described  in  the  text  and  those  of  the  mucous 
glands  of  the  vertebrates  are  not  exactly  of  the  same  chemical  constitution. 
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to  accord  with  their  supposed  function.  A  prion',  the  opening 
might  be  expected  <jn  the  ventrul  surface  of  the  sucker  ;  hut  as  the 
matter  stands,  I  suppose  the  secretion  of  the  glands  flows  over  the 
dorsal  surface  of  the  sucker  on  to  its  margin,  and  here  helps  to  attach 
it  more  firmly  to  the  host. 

The  two  genera  Hcxacotyle  and  Onclwcotijk  are  destitute  of  any 
sticky  gland. 

HoOKS^-' — These  are  usually  spoken  of  as  of  a  chitinous  nature  ; 
but  it  should  be  remembered  that  they  are  soluble  in  a  (35  '^/o)  solution 
of  caustic  potash.  In  the  natural  state  they  are  slightly  yellow,  and 
are  very  réfringent.  When  they  are  very  slender  they  are  wholly 
solid  ;  but  when  somewhat  large  they  are  usually  IkjIIow.  They  lie 
mostly  imbedded  in  the  mesenchyma,  and  only  a  very  small  portion 
of  the  pointed  end  projects  free  on  the  surface  of  the  body.  Tlieir 
form,  size,  number,  and  position  are  very  varied,  but  are  eminently 
characteristic  oï  each  species. 

In  Oncliocûtijle,  Tristomum,  Monocotijlc,  Calicot[iIc  and  Octocotijle 
major  there  is  only  a  single  pair  of  hooks.  In  the  last-mentioned 
species,  they  are  situated  at  the  posterior  end  of  the  body  between  the 
posterior  suckers,  close  to  the  median  line.  They  have  rouglily  the 
form  of  a  fishing  hook,  and  have  a  process  at  a]3out  the  middle  of 
their  length,  to  which  is  attached  a  strong  bundle  of  muscular  fibres 
(PI.  IX,  figs.  2  &  9  a).  In  the  natural  position  the  pointed  end  is 
usually  directed  posteriorly,  but  is  turned  mi^re  or  less  in  other 
directions  according  to  the  different  states  of  contraction  of  the  muscle 
attached  to  the  hook.  In  Octoc.  major  the  hooks  are  hollow  towards 
the  pointed  end  (PI.  IX,  fig.  2)  ;  but  in  Octoc.  minor  they  are  entirely 
solid  (fig.  9  a). 

1).     For  more  minute  döscriptions  of  the  hooks  in  different  species  see   the   systematic 
portion  of  the  present  paper. 
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In  Onclwcotijle,  the  lif^oks  are  situated  near  the  extremity  of  the 
caudal  appendage,  between  the  pair  oï  .small  suckers  already  described, 
on  the  morphologically  ventral  side  (PI.  X\^,  figs.  1  and  2).  They 
are  wholly  solid,  and  are  like  a  fishing  hook  in  shape  ;  lint  the  basal 
end  is  divided  into  tw(j  processes,  one  of  whicli  bears  again  a  rounded 
process  (PL  XV,  fig.  5).  I  have  not  been  able  to  demonstrate  any 
muscular  filtres  attached  to  the  hooks. 

In  TridoiiiiDU,  the  hooks  are  situated  at  the  extremities  of  the 
posterior  l)(jrder  of  the  central  polygon  of  tlie  ])osterior  sucker,  and  are 
provided  each  with  a  strong  muscle  formed  by  the  direct  continuations  of 
the  longitudinal  libres  of  the  body.  They  are,unlike  the  h(3oks  of  most 
other  genera,  more  (jr  less  straight  (Pis.  XX,  XXIII,  XXIV,  XXY). 

In  Calicotijlc  and  Monocolijle,  the  h(3oks  are  situated  iri  tlie 
posterior  radial  spokes  of  tlie  posterior  sucker  on  both  sides  of  the 
median  line  of  tlie  body,  and  project  free  (3ver  the  surface  of  the  invest- 
ing membrane  at  the  margin  of  the  sucker  (PI.  X^'II,  figs.  1  and  2; 
PI.  XIX,  fig.  1).     They  are  strongly  recur\'ed  in  both  genera. 

In  Hcxacoiijle  a,nd  Octoc.  minor,  there  are  two  pairs  of  hooks,  of 
which  one  is  much  smaller  than  the  (^clier.  They  are  situated  at  the 
posterior  end  of  the  body,  on  Ijotli  sides  of  the  inedian  line,  and 
between  the  innermost  pair  of  suckers  in  Hc'xacot[ilc.  In  both  cases 
the  smaller  pair  of  hooks  lie  nearer  the  median  line  (LM.  IX,  lig.  7  ; 
PL  Xin,  figs.  1,  2,  4,  à  5). 

Finally  in  Epilnlclla,  there  are  three  pairs  !)f  hooks.  They  are 
situated  on  the  ventral  side  of  the  posterior  sucker,  and  the  three  pairs 
are  arranged  one  behind  the  other  ;  the  most  posterior  pair  Ijeing  close 
to  the  margin  of  the  sucker.  Each  hook  is  provided  with  a  strong 
bundle  of  muscular  fibres. 

The  genera  Microcoiijle,  Axine,  and  Diclidopliom  are,  so  far  as  I 
have  observed,  entirely  destitute  of  hooks. 
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0.     The  MesenchijDia. 

The  mesenchyina  of  the  Trematocles  has  been  variously  described 
by  different  autliors.  The  tact  is  that  it  presents  ^■ery  different  aspects 
in  different  species  and  even  in  different  parts  of  tlie  same  specimen. 
The  mesenchyma  of  the  mon(jgenetic  Trematodes  is,  generally  speak- 
ing, of  very  different  appearance  from  the  typical  form  of  the  same 
tissue  in  the  Dio-enea,  Avhich  consists  of  larii'e  vacuolated  cells,  between 
Avhich  fibrous  network  with  small  nuclei  is  present^^;  and  varies 
from  a  truly  cellular  character  to  that  of  the  typical,  reticulated, 
tibrous  connective  tissue  on  the  one  hand  ;uid  a  true  syncytium  on 
the  other. 

The  general  mesenchyma  of  the  body  has  been  distinguislied  bv 
certain  writers  into  two  parts,  for  wliicli  different  names  have  been 
])roposed  by  different  Avriters,  but  the  terms  proposed  lately  l)y 
]jrandes,"^  viz.  endo-  and  ectoparenchyma  are  the  simplest  and 
therefore  tlie  most  convenient.  In  Axine  heterocerca  these  two  ptrrtions 
are  very  distinctly  separated  from  each  other  by  a  tliin  membrane  of 
compact  connective  tissue,  and  are  very  (bfferent  in  character  (PL 
VIII,  fig.  1).  The  ectoparenchyma  is,  in  this  species,  again  dis- 
tinguishable into  two  layers,  that  in  which  the  longitudinal  fibres  lie 
and  that  in  which  the  diagonal  and  the  circular  fibres  run.  TIk^ 
inner  layer,  i.e.,  the  one  in  which  the  hmgitudinal  fibres  run.  is,  in 
some  places,  as  thick  ;is  20  U.  a.nd  its  connective  tissue  consists  of  very 
fine,  anast(3m(jsina'  fibres,  which  are  but  slio'htlv  stained  in  haema- 
toxylin,  and  in  the  knots  of  which  nuclei  are  here  and  there  present. 
The  ireneral  course  of  the  connective  tissue  fibres  of  this  laver  is  at 


1).     Leuckart— Die  thierischen  Parasiten  ties  Menschen.     II.  Aufl.,  I.  Bd.,  3.  Lief.,  p.  13 
et  ^cq. 

2).     Brandes— Z.  c,  p.  424. 
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rio-ht  angles  to  its  limiting  membrane,  and  in  some  places,  the  fibres  form 
somewhat  strong,  compact  bundles,  which  are  more  deeply  stained  than 
the  other  parts.  The  outer  layer,  viz.,  that  in  which  run  the  diagonal 
and  the  circular  muscular  fibres,  is  generally  half  as  thick  as  the  inner 
layer.  It  c<jnsists  of  dense,  fibrous  coiniective  tissue,  scantily  inter- 
spersed with  nuclei  and  deeply  stained  by  haematoxylin.  This 
layer  is,  in  most  parts  of  the  body,  very  distinct  from  the  inner  layer, 
from  which  it  seems  to  be  separated  by  a  very  thin  mendjrane  ;  but  in 
some  parts,  the  two  layers  are  not  so  distinctly  separated  from  each 
other  (PI.  YIII,  fig.  a). 

In  ]\[icrocol[ile  ixtlcidata,  also,  the  external  portion  of  the  ecto- 
parenchyma  is  clearly  distinguishable  from  the  inner  ;  the  former  con- 
sisting, in  fact,  of  a  dense,  diffusely  stained,  connective  tissue,  whose 
fibres  run  parallel  to  the  investing  membrane  (PL  III,  fig.  4). 

In  all  the  other  species  I  have  hitherto  studied,  the  ecto  and 
endoparenchyma  are  not  separated  from  each  other  so  distinctly  as  in 
Axinc  hdcivcerca  ;  but  in  most  s[)ecies  the  two  portions  present 
difierent  aspects,  the  ectoparenchynia  consisting  generally  of  a  dense, 
filerons,  connective  tissue  which  is  more  deeply  and  more  difi'usely 
stained  with  haematoxylin  than  the  endoparenchyma.  There  is, 
however,  as  above  stated,  no  distinct  landmark  that  separates  the  two 
from  each  other,  and  even  in  Axinc  licteroccvca  there  is  no  distinct 
boundary  between  them  towards  the  two  ends  of  the  Ijody. 

The  endoparenchyma  presents,  in  most  species,  different  aspects 
iu  different  parts  of  tne  body.  In  Axinc  hctcroccrca  (PI.  YIII,  fig.  1), 
tlie  endoparenchyma,  is,  in  most  parts  of  the  bod}',  (jf  a  cellular 
nature.  The  cells  which  are  of  very  different  sizes  in  different  parts, 
have  usually  a  distinct  meml)rane  and  a  deeply  stained  nucleus 
enclosing  mostly  a  single,  but  sometimes  two  or  more  nucleoli. 
The    cell -body    encloses    some    large    vacuoles,    and    the    protoplasm 
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radiates,  in  <'<)ii.se<|iiena',  in  the  form  oi'  tlirends  IVom  nroiind  flu; 
nucleus  to\v;irds  the  cell-iueml)r;nie.  Tu  some  cases,  however,  there 
are  no  vacuoles,  and  tlie  eell-hody  ccmsists  sim])ly«)f  ;i  slightly  stained, 
o-ranular  protoplasm.  In  still  other  cases  (''.(j.,  on  the  right  side  (d'  tlic 
prostate  glands  around  the  vas  deferens  in  fig.  1,  PI.  A'^HI),  the  cell- 
memhrane  is  incomplete,  and  tlie  houndaries  of  adjacent  r-ells  arc 
more  or  less  obliterated.  In  the  tcrmintd  portions  of  the  1)ody  as 
well  as  around  the  ducts  of  the  genital  organs,  the  endoparenchy ma 
consists  of  truly  fihrous  connective  tissue  interspered  with  small  nuclei, 
Avliich  are  sometimes  surrounded  hy  a  scanty  mass  of  granular 
protoplasm.  Around  the  ducts  of  the  genital  organs  I  have  often 
observed  much  larger,  oval  or  elongated  rmclei  surrounded  also  Avith  n 
scantv  mass  of  grarmlar  protoplasm  ;  but  they  seem  to  have  no  special 
function.  The  meshes  of  the  C(jnnective  tissue  are  filled  in  some  parts 
with  slightlv  stamed  granules  and  in  others  with  a  perfectly  ti-ans- 
parent,  clear  fluid  (PI.  AMIT,  figs.  2,  8,  and  4). 

In  most  species  of  ]\ficrocotiiIe,  the  greater  part  of  the  endo- 
parenchyma  is  of  a  fibrous  nature  ;  but  in  some  parts  it  consists  of 
true  cells,  while  in  others  thei-e  is  some  tendency  in  it  to  assume  the 
character  of  a  syncvti urn.  Thus  in  Micvocotijle.  tmncata  (V\.  Ill,  fig. 
(1)  and  .1/.  catiddia  (PI.  Ill,  fig.  !)),  the  endoparenchyma  consists  in 
the  lateral  pait  of  the  median  portion  of  the  body  free  from  the 
vitellarium,  often  of  polvhedral  cells  each  usually  with  a  distinct 
membrane,  a  vacuolated  cell-body,  and  a  nucleus  in  the  centre,  from 
which  the  protoplasm  radiates  in  the  form  of  fibres  towards  the 
periphery,  just  as  in  some  mesenchym:i  cells  of  Axinc  alread}^  de- 
scribed. In  il/,  caudatn  the  vacuoles  are  less  distinct,  and  the  whole 
cell  is  more  granular  and  more  deeply  stained  tli;ui  in  .1/.  fniiicntd. 
Tdie  nucleus  usually  encloses  a  single  nucleolus,  but  sometimes  more  ; 
and  the  l)oundaries  of  the  adjacent   cells  are,    in    many  cases,  more  or 
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lesx  oliliternted,  as  mny  be  seen  in  tlic  figures  iibove  referred  to.  In 
2[.  reticiihila,  ihe  endoparenchyma  of  which  consists  generally  of  a 
typical,  reticulated  fibrous  connective  tissue,  there  are  scattered  here 
and  there,  sometimes  in  small  groups,  cells  of  a  roundish  or  polyhedral 
(Uitline,  with  a  distinct  membrane  and  a  lightly  stained,  granular 
protoplasm  (1^1.  Ill,  fig.  4,  mex.  c).  Besides  these,  vacuolated  cells 
whose  boundaries  can  be  recognized  with  difficulty  are  also  to 
be  observed.  In  Dididopliora  scssilis,  I  have  observed  in  the 
neighbourhood  of  the  ovar}^,  large  vacuolated  cells  with  a  centrally 
situated  nucleus,  from  which  granular  protoplasmic  threads  radiated 
towards  the  cell-  membrane  (PL  XI,  fig.  7) — cells,  therefore,  which 
are  very  similar  to  those  of  the  mesenchyma  of  many  distomes.  In 
this  species  there  are  also  polyhedral  cells  similar  to  those  described  in 
J/,  tnmcata  and  M.  cuii(hita,  between  the  lateral  and  the  median 
])ortion  of  the  body  (PI.  XI,  fig.  5).  In  M.  cliiri  (PL  IIL  fig.  5),  M. 
defiaHs  (PL  y,  fig.  2),  il/,  sciacnai'  (PL  A^I,  fig.  :2),  CtiUcotijJc  MitHithin'/ 
(PL  XIX,  fig.  8),  Monocoti/h  Ijimac  (PL  XYIII,  fig.  2),  (hichocot>ile 
spinacis  (PL  XY,  10  ;  PL  XYI,  fig.  8),  and  THstoimim  ovale  {VI 
XXIII,  fig.  7),. and  in  those  portions  of  the  body  of  ]\[.  ftisifoniiis  and 
i)/.  caudata  which  adjoin  the  genital  oj^ening,  the  endopai-enchyma 
consists  of  a  reticulated,  fibrous  connective  ti.ssue  with  hirge  meshes 
filled  with  granules  which  are  in  some  species  faintl}',  but  in  others 
well  stained  (PL  V.  figs.  1,  2,  and  3) — the  mesenchyma  assuming  in 
tlie  latter  case  more  the  character  of  a  syncytium.  In  some  species 
moreover,  as  in  OncliocotjiIe  spiuacis,  the  nuclei  are  generally  surrounded 
by  a  scanty  mass  of  granular,  well-stained  protoplasm. 

In  Hexacotijlc  acuta,  the  greater  part  of  the  endoparenchyma 
consists  of  cells  apparently  destitute  of  any  memljrane,  but  with  well- 
stîiined,  granular  protoplasm,  and  each  with  a  distinct  nucleus  which 
encloses  one  or  a  few  nucleoli.     'J'hese  cells  are  usutdly  separated  from 
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one  another  by  intervening  spaces  which  in  sections  appear  perfectly 
colourless  ;  but  in  many  cases  the  protoplasm  of  adjacent  cells  is  con- 
tinuous, and  no  boundary  can  be  recognised  between  tliem  (PI.  XIV, 
fig.  2).  In  Hexacotijlc  grossa  (PI.  XIV,  fig.  6)  and  Tristomum  sinuatum 
(Pis.  XXI  and  XXII),  the  endoparenchyma  is  a  true  syncytium 
traversed,  however,  by  scattered  connective  tissue  fibres.  The  nuclei 
are  very  irregularly  distributed  ;  and  in  1)oth  species  they  are  much 
smaller  than  in  others.  In  Hexacotijlc  grossa  I  have  observed,  scattered 
here  and  there  apparently  without  order  in  the  general  syncytium, 
cells  of  irregular  forms,  with  a  homogeneous  protoplasm  which  was 
well  stained  b}^  haematoxylin,  but  differently  from  the  general 
syncytium  (PI.  XIV,  fig.  6,  x),  which  was  stained  deep  blue,  while 
the  cells  aljove  mentioned  were  stained  purplish  red,  just  the  colour 
of  acetic  haematoxylin.  I  have  occasionally  observed  similarly 
stained  cells  in  Onchocotijlc  spinacis.  These  cells  have,  so  far  as 
I  have  observed,  no  relation  with  the  glnnds  hitherto  described 
or  to  be  described  hereafter  ;  and  the  only  suggestion  that  I 
can  give  as  to  their  nature  is  that  they  are  perhaps  worn-out  cells 
undero'oins:  disintesfration,  and  that  their  colour  is  due  to  the  presence 
of  some  acids  generated  by  decomposition.  In  Tristomwn  sinuatum,  1 
have  often  observed  in  the  peripheral  portion  of  the  endoparenchyma 
cells  (already  referred  to  in  describing  the  investing  membrane)  of 
a  rounded  outline  and  with  a  granular  protoplasm.  I  do  not  know 
what  else  they  are  than  reïnnant  cells  of  the  original  mesenchyma. 

Around  the  terminal  portions  of  the  genital  ducts,  the  mesenchyma 
is  specially  modified  in  various  ways.  These  will  be  treated  of  in  con- 
nection with  the  irenital  oro'ans. 

If,  now,  we  make  a  general  survey  of  the  various  forms  of  endo- 
parenchyma found  in  the  monogenetic  Trematodes,  we  see  that 
even  in  the  same  species  it  is  very  different  in  different  parts  of  the 
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body,  while  individual  variations  in  this  respect  may  he  almost  imper- 
ceptibly small.  iSTear  either  end  of  tlie  body  the  endoparenchyma 
consists,  in  almost  all  species,  of  typical,  fibrous,  reticulated,  connective 
tissue,  interspersed  with  nuclei  (PI.  IT,  fig.  7  ;  PJ.  IV,  fig.  2  ;  PI. 
XII,  figs.  4  &  7  ;  PI.  XY,  fig.  S  ;  PI.  XVI,  fig.  1).  In  other  parts 
of  the  body  we  may  distinguish  two  different  tendencies  in  the  course 
of  differentiation  of  the  original  mesenchyma  cells.  Some  of  these  cells 
appear  to  assume  more  of  a  vacuolated  character,  and  these  furnish  the 
fibres  of  the  connective  tissue  ;  while  (3thers  come  to  have  more  and 
more  a  granular  protoplasm  without  any  distinct  membrane,  and  to 
form  finally  a  continuous  syncytium  by  simple  obliteration  of  their 
boundaries.  These  two  tendencies  prevail  in  different  degrees  in 
different  parts  <3f  the  body,  and  also  in  different  species.  An  endo- 
parenchyma of  a  typical,  reticulated,  connective  tissue  we  have  found 
in  Microcotijîe  sciaenac,  Calicotijlc  Mitsulurii,  and  in  the  terminal  por- 
tions of  the  l)ody  of  many  other  species  ;  that  of  a  true  syncytium  we 
have  found  in  Trislomum  siimatum  and  ILwacofijIe  (jrosm  ;  while  in  all 
the  other  species  the  syncytial  and  fibrous  characters  are  variously 
interminHed. 

6.     The  Digestive  Sijstem. 

The  digestive  system  consists  of  the  mouth  and  its  cavit}',  the 
pharynx,  the  oesophagus,  the  intestine,  and  the  glands  which  are 
connected  with  them. 

The  rnovtli  is  a  funnel-shaped  opening  situated,  in  all  the  species, 
on  the  ventral  side  near  tlie  anterior  extremity  of  the  body.  In 
Microcot[/le,  Axine,  Oncliocofiih',  Dididopltom,  Octocotijie,  and  Hexacoti/le, 
it  is  close  to  the  anterior  end  of  the  body  ;  while  in  Tristoinum,  EpiJ)- 
ddhi,  MonocotijJe,  and  Cidicoli/lc  it  is  more  distant  from  it.  In  most 
species  there  is  a  tolerably  ample  mouth-cavity  ;  and   in  those  forms 
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which  have  paired  anterior  suckers  within  the  mouth  ('•  Mundsaug- 
näpfe" of  Braun),  it  freely  communicates  with  the  cavities  of  the 
latter.  In  Microcotijle  (PI.  [V,  figs.  1  and  2),  Octocotijle,  Dididophom^ 
Onchocotijle,  and  Hexacotijle,  the  mouth-cavity  expands  more  or  less  at 
its  posterior  end  and  constitutes  the  prrphanjnx,  into  which  the 
anterior  end  of  the  pharynx  protrudes.  In  Tristoiuum  and  Epibdella, 
however,  the  mouth  and  the  anterior  end  of  the  pharynx  coincide  so 
that  in  these  there  is  no  mouth-cavity  (PI.  XXI,  fig.  1  ;  XXIII, 
fig.  4  ;  XXIV,  fig.  12  ;  XXV,  fig.  7). 

The  pharijnx  is  more  or  less  ellipsoidal  or  almost  spherical,  or  it 
may  have  a  constriction  on  each  side,  so  that  in  horizontal  optic 
section  it  appears  double,  as  in  many  species  oî  Trist omam  (PI.  XXIII, 
fig.  1  ;  VI  XXIV,  fig.  10  ;  PI.  XX^^,  figs.  1  and  4).  In  Microco- 
tijlc,  Octocjtijic,  Dididopluva,  and  Onchocotijle,  it  is  traversed  by  a  small, 
tubular  canal  which  puts  the  oesophagus  in  communication  with 
the  cavity  of  the  mouth,  and  is  lined  by  a  structureless  membrane 
of  various  thickness  according  to  the  species.  In  Monocotijlc,  the 
cavity  of  the  pharynx  is  triangular  in  cross-section  (PI.  XVIIÏ,  fig. 
8)  ;  while  in  Tristomum  and  EpibdeUa,  it  is  funnel-shaped  and  spacious. 
Considerimx  this  internal  cavitv  as  the  axis  for  the  sake  of  orientation, 
we  may  distinguish  the  ventral  and  dorsal  halves  of  the  pharynx  ; 
and  the  ventral  half  thus  distinguished  is  ahvays  smaller  than  the  other 
half — resembling  in  this  respect  the  oval  anterior  sucker  of  Oncliocotyle 
and  the  distomes  (PL  IV,  fig.  1  ;  PI.  X\',  fig.  3  ;  PI.  XVIII,  fig.  4; 
PI.  XXI,  fig.  1  ;  PI.  XXIII,  fig.  4  ;  ri.  XXIV,  fig.  12;  PI.  XXV, 
fig.  7).  In  nearly  all  species,  the  pharynx  is  an  independent  organ 
entirely  separated  from  the  surrounding  mesenchymatous  tissue  by  a 
distinct  membrane  of  a  cuticular  appearance.  In  Tristomum,  however, 
this  membrane  is  incomplete  at  some  points  at  the  posterior  ends 
of   the  ventral  and  dorsal  halves,  and   thus  aftbrds  passage  to  the 
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efferent  ducts  of  the  numerous  glandular  cells  presently  to  be 
described.  The  internal  cavity  is  in  some  species  lined  with  a  com- 
paratively thick,  structureless  membrane  of  varying  thickness,  staining 
well  w4th  haematoxylin,  as  in  most  species  of  Microcotijle,  Diclido- 
lihora  (PI.  XI,  fig.  1),  and  Monocotijle  (PI.  XA'III,  fig.  8)  ;  but  in 
others  the  lining  membrane  is  exactly  similar  to  that  which  separates 
the  pharynx  from  the  surrounding  mesenchyma.  The  greater  part  of 
the  substance  of  the  phar^Tix  consists  of  mesenchymatous  connective 
tissue  essentially  similar  to  that  of  the  other  parts  of  the  body  and 
traversed  by  numerous  muscular  fibres — the  muscular  fibres,  how- 
ever, predominating  sometimes  to  an  extraordinary  degree  and  farm- 
ing almost  the  whole,  as  in  Monocotijle  (PI.  XVIII,  fig.  8)  and 
Microcotylc  reticulata  (PI.  IX,  figs.  2  and  o). 

The  musculature  of  the  pharynx  consists  typically  of  three  sets  of 
fibres,  viz.  the  internal  and  external  circular  fibres  and  the  radial 
fibres.  In  most  species,  the  sets  of  circular  fibres  are  arranged  in  a 
single  layer  directly  inside  the  limiting  membranes  of  the  pharynx  ; 
but  in  some  species  they  are  more  than  one  layer  thick,  as  in  Tristonnnn 
siniiatum  (PL  XXI,  fig.  1)  and  Diclidophora  sessilis  (PI.  XI,  fig.  1). 
Moreover  in  all  the  species  of  Tristomum  I  have  studied,  these  two 
sets  of  circular  fibres  are  developed  in  a  special  degree  at  the  anterior 
end  of  the  pharynx,  and  constitute  a  powerful  sphincter  (PI.  XXI, 
fig.  1  ;  PI.  XXIII,  fig.  4  ;  PI.  XXIV,  fig.  12  ;  PI.  XXV,  fig.  7). 
The  radial  fibres  are  but  weakly  developed  in  Microcotijle,  Axine,  Octo- 
cotyle,  and  Onclwcotijle  ;  indeed,  in  the  last-named  genus  I  have  not 
been  able  to  demonstrate  their  existence  with  enough  certainty. 
In  Tristoniwn,  Monocotijle,  Diclidophora,  and  Microcotijle  reticulata,  how- 
ever, they  are  more  strongly  developed.  Like  the  dorso-ventral  fibres 
of  the  body,  the  radial  fibres  divide  into  smaller  branches  towards  their 
ends,  and  are  inserted  into  the  limiting  membranes  of  the  pharynx. 
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Between  these  radial  muscular   fibres  there  are  numerous  nuclei, 


some  of  which  are  exactly  similar  to  those  of  the  general  mesenchyma 
of  the  body  ;  Ijut  there  are  also  others  which  are  much  larger  and  are 
usually  surrounded  by  a  granular  protoplasm  (PL  XI,  figs.  1  and  2). 
These  I  believe  to  be  remnants  of  cells  that  have  produced  the  muscular 
fibres. 

The  arrangement  of  the  muscular  fibres  of  the  pharynx  is  in  most 
species  as  above  described  ;  but  there  are  numerous  departures  from 
the  rule.  For  instance,  in  Dididophom  scssilis  there  are  longitudinal 
(or  meridional)  fibres  on  the  ventral  side,  occupying  a  short  strip 
along  the  median  line.  In  ^licrocotijle  reticulata,  again,  the  various 
sets  of  mucular  fibres  and  their  arrano-ements  are  so  anomalous  that 
they  require  separate  description.  They  may  be  conveniently  dis- 
tinguished into  the  lojigitudinal,  the  circular,  and  the  oblique  fibres. 
The  circular  fibres  must  again  be  divided  into  two  groups,  the  internal 
and  the  external.  The  internal  circular  fibres  are  situated  next  the 
lining  membrane  of  the  pharynx  at  a  short  distance  from  it  (PL  IV^, 
figs.  2  &  o,  int.  c.  ?».).  They  are  most  strongly  developed  a  little 
behind  the  middle  of  the  length  of  the  pharynx,  and  diminish  towards 
either  end.  They  are  divided  into  strong,  compact  bundles  by  the 
radial  fibres,  which  pass  between  them  and  are  inserted  into  the  lining 
membrane  of  the  pharynx.  The  external  circular  fibres  are  present 
along  nearly  the  whole  length  of  the  pharynx,  but  are  especially 
developed  in  its  posterior  half,  and  are  there  more  numerous  than  the 
inner  fibres,  -which  they  resemble  in  being  divided  into  numerous,  com- 
pact bundles  by  the  radial  fibres.  In  the  anterior  half  of  the  pharynx 
they  are  less  developed,  and  are  divided  into  smaller  bundles  by  the 
oblique  fibres  to  be  presently  described.  In  the  lateral  part  of  the 
pharynx  the  external  circular  fibres  are  situated  about  midway  be- 
tween the  inner  and  the  outer   limiting  membrane  of  the  pharynx  ; 
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bat  in  the  dorsal  and  ventral  parts,  they  are  situated  directly  inside 
the  external  limiting  membrane  (PI.  I\^,  fig.  2).  Some  of  the  ex- 
ternal circular  fibres  deviate  more  or  less  from  their  course,  and  passing 
between  the  bundles  of  the  lateral  longitudinal  fibres,  are  inserted 
into  the  external  limiting  membrane.  The  longitiulinal  fibres  are 
divided  into  three  groups,  which  may  be  called  according  to  their 
relative  positions,  the  internal,  the  middle,  and  the  external.  The 
internal  longitmlinal  fibres  are  present  only  in  the  posterior  third  of 
the  pharynx,  and  are  situated  between  the  inner  limiting  membrane 
and  the  inner  circular  fibres  (Pi.  IV,  fig.  o,  J).  They  do  not  form 
any  definite  bundle,  and  are  inserted  by  their  ends  into  the  inner 
limiting  membrane  of  the  pharynx.  The  middle  longitudinal  fibres  are 
arranged  in  a  single  layer  directly  on  the  outer  side  of  the  inner 
circular  fibres,  with  which  they  are  intimately  associated  throughout 
their  whole  course  (PI.  IV,  figs.  2  and  3,  c).  The  individual  fibres  of 
this  group  are  separated  from  one  another  by  an  intervening  space, 
and  have  a  round  outline  in  cross-section.  The  outer  longitudinal 
fibres  are  present  only  in  the  posterior  two-thirds  of  the  pharynx, 
and  are  divided  into  four  groups,  crescent-shaped  in  cross-section, 
and  placed  symmetrically  in  the  lateral,  dorsal,  and  ventral  parts 
(PI.  IV,  figs.  2  and  3,  h  and  o').  The  lateral  groups  are  situated 
directly  inside  the  external  limiting  membrane  of  the  pharynx  :  but 
the  dorsal  and  ventral  groups  are  separated  from  it  by  the  external 
circular  fibres  already  described.  The  constituent  fibres  of  these 
groups  are  formed  into  strong,  compact  bundles,  which  are  separated 
from  one  another  by  the  radial  fibres  and  also  to  some  extent 
by  the  extern;d  circular  fibres  (fig.  2).  They  are  inserted, 
posteriorly  into  the  lining  membrane  at  the  end  of  the  pharynx 
and  more  anteriorly  into  the  external  limiting  membrane  at 
various   points. 
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There  is  another  peculiarity  in  the  pharynx  of  M.  reticulata,  and 
that  is  tliat  its  anterior  end  is  prolonged  into  a  tube  with  pointed  end 
and  with  a  thick  wall  which  is  difterentiated  into  two  layers  unstained 
l)y  borax-carmin,  the  outer  of  which  is  very  refractive.  Both  these 
layers  are  homogeneous  and  without  structure. 

In  all  the  species  of  Trist omiim  that  I  have;  studied,  there  are 
numerous  papillae  on  the  surface  of  the  cavity  of  the  anterior  half  of 
the  pharynx  ;  and  in  some  species,  as  in  2V.  ovale  (PI.  XXIII,  tig.  4) 
and  Tr.  sifuiatum  (PI.  XXI,  fig.  1),  these  papillae  are  present  also  at 
the  anterior  margin.  They  mark  the  openings  of  numerous  unicell- 
ular glands,  which  have  been  called  '*  Kornerdrüsen  "  or  "  Pharyn- 
gealdriisen  "  by  Max  Braun."  I  shall  adopt  the  latter  name  and 
call  them  pharyngeal  f^l'^mds.  The  irkindular  cells  themselves  are 
situated,  so  far  as  I  have  observed,  not  as  lîraun  states,  in  the  wall 
of  the  pharynx,  but  outside  it,  that  is,  in  the  mesenchyma  of  the 
median  portion  of  the  body  behind  the  pharynx,  as  may  be 
clearly  seen  in  fig.  5,  PI.  XXI,  which  represents  a  horizontal 
section  of  the  region  in  question  in  Tr.  sinuatuiu.  They  are  very 
numerous,  and  vary  in  form  from  a  typical  goblet  to  a  more  or  less 
oval  or  poh'gonal  shape.  The  goblet-shaped  cells,  the  comparatively 
large  eiferent  ducts  of  which  can  be  generally  traced  very  distinctly  to 
the  wall  of  the  ])harynx,  have  vesicular  nuclei  each  with  one  or 
more,  faintly  stained  nucleoli  ;  both  the  cell-body  and  the  efl:erent 
duct  are  entirely  filled  with  coarse  granules  which  stain  but  slightly 
with  haematoxylin.  On  the  other  hand,  those  which  are  oval  or 
more  or  less  polygonal  in  form  have  each  a  rather  small  nucleus  with 
a  single,  deeply  staining  nucleolus  ;  and  the  cell-body  is  very  finely 
granular  and  deeply  stiiined  (PI.  XXI,  fig.  5).  Both  these  and  the 
goblet-shaped  cells   seem    to    l)e    entirely    destitute   of  a    membrane. 

1).     Braun — "Würmer"  in  Bronn's  Klassen  u.  Ordnungen,  p.  450. 
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ïhouo-h  I  have  not  actually  observed  it,  a  number  of  these  efferent 
ducts  seem  to  unite  into  one  on  entering  tlie  wall  of  the  pharynx  at 
its  posterior  part;  and  they  finally  open   into  its  cavity  at  the  top  of 
the   papillae   already    mentioned.      That   two    or    more  ducts    unite 
together   T   infer   from  two  facts,  viz.  (1)  that  \\\n\e  only   one  duct 
opens  at  the  top  of  each  papilla  the  total   number  of  these  papillae    is 
far  less  than  that  of  the  glandular  cells,  and  (2)  that  the  efferent  ducts 
in   the   wall   of  the  pharynx  are  very  much   larger  than  those  of  the 
single  cells.     Sometimes  also,  a  portion  of  the  duct  is  swollen   into 
a  reservoir  which  may    présenta  vacuolated  appearance  (PI.  XXIV, 
fio".    12).      Moreover,    the  granules  seem    to  disappear    on    entering 
the   ducts    of  the   pharynx,   and    to   be  agglomerated   into    a   con- 
tinuous  mass  ;  for   the   contents   of  these   ducts   do   not  present  any 
structure,  but  consist  of  a   deeply  stained  substance  which  has  all  the 
appearance  of  a  mucous  secretory  product.     Braun'^  states   th:it  in 
these  glandular  pharyngés,  such  as  we  find  in  Tristoimim,  the  pharyn- 
geal cells  or  those  large  cells  with  a  finely  granular  protoplasm  seem 
to  be  absent  ;  but  although  I  have  found  them  very  few,  they  do  not 
seem  to  be  entirely  absent  (PI.  XXIIf,  iig.  4).     At  the  same  time  it 
should  be  remarked,   however,   that   I  have  filled  to  recognise  the 
terminal  cells  of  the  excretory  system,  which  are  stated  by  Braun  to 
l^e  present  in  the  pharynx. 

The  cavity  of  the  pharynx  leads  into  the  oesopliarjm.  This  is  in 
most  species  simple  and  tubular  in  form  ;  but  in  some  species,  as  in 
Axine  licterocoxa,  Microcotijlc  reticulata^  and  Hexacottjlc,  it  sends  out 
lateral  branches  on  both  sides,  the  ends  of  which  are  in  il/,  reticulata 
all  connected  together  by  a  longitudinal  branch  of  the  intestine  (PL 
III,  fig.  2).  In  most  species  of  Microcotijle,  and  in  Octocotyle,  Hexaco- 
tijle,  and  Onchocotijle  it  is  somewhat  long  ;  bat  in  all  the  other  species 

1).     Braim— /.  c.  p.  450. 
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I  have  staclied,  it  is  very  short  or  ahnest  entirely  wanting.  Its 
internal  surface  presents  just  the  same  aspect  as  that  of  the  intestine, 
and  tlierefjre  will  he  described  with  that.  In  Monocotijle,  Calicotijle, 
and  TrUtouium^  (and  pro1)ahly  also  in  Epibdella)  numerous  unicellular 
glands  open  into  the  oesophagus  at  its  very  beginning  (PI.  XX,  fig. 
-S;  n.  XXI,  fig.  1;  ri.  XXIV,  %.  12  ;  PI.  XXV,  fig.  7;  ?1. 
XXIir,  fig.  4;  PI.  XVIII,  fig.  5;  PI.  XIX,  fig.  8),  which  have 
been  called  the  salivanj  (jhimh.  In  Monocotijle  and  CaUcotyle,  they  are 
situated  close  around  the  oesophagus,  and  in  the  former  also  a  little 
behind  it  (PI.  XVIII,  fig.  5  ;  Pi.  XIX,  fig.  8).  In  Tristomum,  how- 
ever, they  are  situated  cjuite  in  the  lateral  portion  of  the  body  on  the 
dorsal  side,  and  are  connected  with  the  oesopliagus  l)y  long  ducts  (PI. 
XX,  fig.  8).  The  cells  present  somewhat  different  aspects  (PI. 
XX,  fig.  9  ;  PI.  XVIII,  fig.  5)  ;  they  stain  well,  but  in  some  the 
cell-body  is  comparatively  finely  granular,  and  the  oval,  vesicular 
nucleus  encloses  in  its  centre  a  single,  well  staining  nucleolus,  while 
in  others  the  cell-body  is  more  coarsely  granular  and  the  large,  round, 
vesicular  nucleus  usually  encloses  a  few  small  nucleoli  besides  the 
large  one,  all  <3f  which  stain  more  weakly  than  in  the  first  class 
of  cells.  Cells  of  the  first  class  also  stain  more  deeply  than  those 
of  the  second.  These  differences  are  no  doubt  due  to  the  different 
stages  of  secretory  activity  ;  for,  intermediate  forms  of  all  degrees 
;ire  also  present. 

In  Tristomum,  the  oesopliagus  is  separated  from  the  intestine 
by  valve-like  projections  of  the  surrounding  tissue  into  the  cavity 
of  the  alimentary  canal  in  which  sphincter  muscular  fibres  are 
present.  (PL  XXI,  fig.  1  ;  PI.  XXIV,  fig.  \2  ;  PI.  XXV,  fig.  7  ; 
Pi.  XXIII,  fig.  4). 

In  Microcotijlc,  Axine,  Octocofijle,  Dld'uloplwra,  Hexacotijle,  and 
Oncliocotijk,  the  salivary  glands  are  absent. 
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Tlie  oesoplingus  leads  into  the  intestine.  This  always  consists  of 
two  branches,  which  proceed  towards  the  posterior  end  of  the 
body,  wliere  they  unite  together  in  some  species,  or  in  others 
remain  separate.  They  traverse  the  body  midway  between  the 
dors:d  and  the  ventral  side,  and  divide  it  lengtliwise  into  three, 
roughly  equal  areas,  in  the  central  one  of  which  is  placed  the  greater 
part  of  the  genital  organs,  while  in  the  lateral  areas  only  the  vitel- 
larium  is  generally  present.  The  two  divisions  of  the  intestine  send 
out  lateral  branches  on  both  sides  ;  but  those  of  the  inner  side  are 
generally  very  short,  Avhile  those  of  the  outer  are  long  and  bifurcate 
reneatediv  before  reachin2:  tlie  lateral  Ijordcrs  of  the  body.  In  some 
a"-ain,  as  in  Ilexacotijle  (PI.  XIIT),  there  are,  besides  the  two  main 
branches  of  the  intestine  above  mentioned,  two  others  which  are 
situated  close  to  the  lateral  borders  of  the  body,  and  extend  backwards 
through  the  anterior  two-thirds  of  the  body.  In  this  genus  as  well 
as  in  ]\Ucr.  reticulata,  the  branches  of  the  intestine  form  a  close 
net-work  not  only  in  the  lateral  l)ut  also  in  the  medi:ni  portion  of 
the  body.  The  relative  arrangements  of  the  main  divisions  of  the 
intestine  as  well  as  of  their  branches  will  however  be  best  gathered 
from  the  accompanying  plates  and  the  description  of  species,  so  that  I 
may  here  pass  them  over,  and  proceed  to  the  consideration  of  the 
intestinal  epithelium. 

Two  types  of  intestine  may  be  distinguished  according  to  the 
character  of  the  cells  that  constitute  its  epithelium.  In  the  first  type, 
the  cavity  of  the  intestine  is  destitute  of  any  continuous  epithelium, 
but  is  bounded  directly  by  a  tunica  propria,  on  the  surface  of  which 
lie  cells  without  any  membrane,  which  contain  in  their  protoplasm 
numerous,  yelhjwish,  d:u-k-brown,  or  almost  black  granules  of  strong 
refractive  power.  In  luost  species,  there  is  a  distinct  nucleus,  and  in 
some,  as  in  Ondwcotijlc  spinacis  (PI.  XV,  figs.  7   and  10),   also  a  well 
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staining  protoplasm.  In  the  species  just  named,  tlie  cells  arc  cylindri- 
cal, sometimes  attaining-  the  length  of  about  .05  mm.,  and  are  in  some 
parts  closely  crowded.  ]]ut  in  most  of  the  other  species  having  the 
intestine  of  this  type,  the  cells  are  separated  from  one  [mother  by  wide 
intervals,  and  the  })rotoplasm  is  almost  entirely  obscured  by  pig- 
ment granules.  In  Microcotijle  I  have  not  been  able  to  demonstrate 
the  existence  of  the  nucleus,  although  there  was  a  clear  space  in  the 
centre  of  each  cell.  In  Onchocotijlc,  again,  there  are,  besides  the  tall, 
cylindrical  cells  already  mentioned,  smaller  cells  with  a  well  staining, 
finely  granuhu-  protoplasm  which  is  either  entirely  destitute  of 
pigment  granules  or  contains  fewer  granules  of  smaller  size.  Some 
of  these  cells  are  again  very  small,  and  have  a  scanty  mass  of 
protoplasm  around  the  nucleus,  w^hich  latter  remains  nearly  constant 
in  size  in  all  the  forms  of  cells.  Intestines  of  the  type  above  described 
are  found  in  Microcolijlc,  Axinc,  Octocotijle^  Didichphora,  Hexacofijlc, 
and  (Jnclwcotijlc. 

The  sec(3nd  type  of  intestine  is  similar  to  that  of  the  distomes, 
and  is  found  in  Tristomiiiu,  Epibddla^  ]\Ionocotijh_\  Cidicotijlc,  and  the 
G-tjrolad[iUdac.  In  this  type,  the  intestinal  cavity  is  lined  by  a  con- 
tinuous epithelium  consisting  of  cells  v.diich  are  all  similar  to  one 
another.  The  indi\'idual  cells  are  either  cubical  or  cylindrical,  and 
have  a  distinct  membrane  except  on  their  free  borders  where  it  seems 
to  be  entirely  wanting.  The  nucleus  is  always  situated  close  to  the 
tunica  propria.  In  Monocotijle  Jjimac  (PI.  XAMII,  tigs,  2  and  5),  the 
boundaries  of  the  cells  are,  in  cross-section,  ntjt  to  be  clearly  seen  in 
every  case  ;  but  in  a  surfice  view  they  can  be  distinctly  recognised  (PI. 
XVII,  tig.  11).  In  this  species,  moreover,  the  protoplasm  of  the  cells 
stains  deeply,  and  contains  numerous,  deeply  staining,  granules, 
which  are  smaller  than  and  also  very  diflerent  in  appearance  from  the 
pigment   granules  of  the   tirst    type.     In    TristuDiuiu,    however,    the 
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epithelial  cells  stain  very  sliglitly,  are  generally  very  clear,  and  are 
also  very  much  smaller  than  in  Monocotijlc . 

Havin'T  now  described  the  various  parts  of  the  digestive  system,  T 
shall  proceed  to  note  down  a  few  considerations  on  the  physiology 
of  the  accessory  glands. 

In  the  first  place,  as  to  tlie  pharyngeal  glands.  vVs  is  well 
known,  there  are  in  Turbellaria  numerous  unicellular  glands  in  the 
mesenchyma  around,  before,  and  bahind  the  pharynx.  These  open 
mainly  on  the  hps  of  the  pharynx,  but  according  to  Lang^^  also  on 
the  inner  and  outer  surfaces.  They  have  been  called  the  salivary 
glands.  According  to  Graff-^,  two  sorts  of  these  glands  are  to  be 
distinguished  in  Rhahdocoelida,  viz.,  those  that  open  into  the  mouth- 
cavity  (Pharyngealtasche),  and  those  that  open  into  the  oesophagus 
or,  where  such  is  wanting,  between  the  pharynx  and  the  intestine,  the 
latter  sort  alone  deserving  the  name  of  "  echte  Speicheldrüsen."  Those 
who  have  had  occasion  to  observe  any  turbellarian  in  the  living 
state  will  have  noticed  how  hrmly  it  sometimes  sticks  to  the  side  of 
the  vessel  in  which  it  is  placed,  by  means  of  the  pharynx  and  espe- 
cially its  lips,  no  doubt  l)y  virtue  of  the  secretion  of  the  "  salivary 
glands."  Although  I  have  not  made  any  convincing  observation  on 
this  point,  I  believe  the  pharyngeal  glands  of  Trislomum  serve  the 
same  purpose,  and  assist  in  attacliing  the  parasite  securely  to  the  host. 
Again,  in  Dislomiim  lanccolalum,  unicellular  glands  with  granular  con- 
tents open  on  the  anterior  border  of  the  body.  Their  secretion  is 
regarded  by  Leuckart^^  as  having  "  eine  reizende  Einwirkung  auf 
die  GJ-ewebstheile  des  Wirthes."  The  numerous  unicellular  glands 
that  open  into  the  ventral  sucker  and  on  both   sides  of  the  pliarynx  of 


1).     Lang— Die  Polycladen  des  Golfes  von  Neapel,  pp.  Ill,  113,  115,  120. 

2).     Graff— Monographie  der  Turbellarien.  Rhabdocoelida.  p.  99. 

3).     Leuckart— Die  menschlichen  Parasiten.  II  Aufl.,  I  Bd.  II.  Abtheil.  p.  36t3-367. 
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the  Holostomidac  are  regarded  hy  lîrandes'^  as  liaving  the  same 
fünctioi:i.  As  to  tlie  action  of  the  pharyngeal  glands  in  Tn'stowum  I 
am  not  able  to  say  anything  definite  ;  at  any  rate  I  have  not  observed 
any  inflammation  on  the  gill  of  the  host,  so  that  I  believe  thev  are  to 
be  rejrarded  merelv  as  mucous  inlands. 

Xext,  concerning  the  salivary  glands.  These  are,  in  mv  opinion, 
clearly  to  be  distinguished  from  the  glands  of  the  same  name  above 
referred  to  in  the  tnrbellarians.  In  llhahdocoelida,  however,  there  are, 
as  already  mentioned,  two  sorts  of  salivary  glands  ;  and  in  this  case 
those  that  open  between  the  pharynx  and  the  inte^^tine  are  perhaps 
analogous  to  or  at  any  rate  a  forerunner  of  the  salivary  glands  of  the 
ectoparasitic  Trematodes.  In  Distomum  Wcstermani  (Kerbert)  and 
Dist.  paUiatum  (Looss),  there  are  also  true  salivary  glands  opening 
into  the  oesophagus.  As  to  the  function  of  these  glands  I  am  not  in 
a  position  to  make  any  assertion  ;  but  some  light  will  perhaps  be 
thrown  on  the  (juestion  after  we  have  considered  the  characters  of  the 
intestinal  epithelium. 

We  have  already  seen  that  the  intestines  may  be  distinguished 
into  two  type.>  acci^rding  to  the  chr^racter  of  their  epithelium.  We 
shall  begin  with  the  first  type,  viz.,  that  in  which  the  epithelium  is 
discontinuous,  and  in  which  the  cells  contain  numerous  dark-brown 
or  almost  black  granules.  The  chief  question  on  which  I  shall  venture 
to  make  a  few  remarks  is  about  the  nature  of  these  picfment  trranules. 
On  this  point  there  are,  so  far  as  I  know,  two  views.  According  to 
Tasche nberg-^  these  pigment  granules  are  the  food-particles  taken 
in  by  these  cells  from  the  cavity  of  the  intestine  ;  and  in  support  of 
this  view  he  cites  his  observation  that  these  pigment  granules  are  most 

1).     Brandes— Die  Familie  der  Holostoiniden.  Zoolog.  Jahrbücher.  Abtheil.  f.  Syst.  Geo.  u. 
Biologie.  Bd.  5,  1891.  p.  553-501. 

2).    Tascheuberg— Weitere  Beiträge  zur  Keniitniss  ectoparasit.  mariner  Trematoden,  1879. 
p.  11-12. 
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abundant   '^N'hen  the    intestine    contains    numerous  fat-globules,    and 
vice  versa,  which  would  not  be  the  case  were  these   granules   emptied 
into  the  intestinal  cavity.     The  other  view  regards  these  granules  as 
zymogenic  in  nature.    This  view  is  probably  represented  by  Z el  1er", 
who  says,   "  Die  Zellen  lösen  sich  mit  der  Zeit  ab  und  zerfallen.     Die 
abo-äno-io-en   werden  durch  iuuo^e  ersetzt,  welche  zwischen  jenen  sich 
bilden.      Offenbar  stehen  die^^e  Zellen  in  ganz  bestimmter   Beziehung 
zur  Verdauung."     A  third  view  is  possible,  according  to  which  these 
pigment  granules  are  the  indigestible  remnants  of  the  food  taken  in  by 
the  cells,  whether  the  food  be  in  the  form  of  granules  or  whether  it  l)e 
entirely   fluid.     In  my  paper  on  Diplozoo)r\  I  followed  Ta  sehen - 
ber<T  ;   Ijut  further  observations  and  especially  a  careful  comparison  of 
these  pigment  granules  with  the  granules  found  in  the  e])ithelial  cells 
oîMonocotijlc  have  convinced  me  that  the  two  are  not  of  the  same  njiture. 
It  is,   moreover,   difficult   to  understand  hy  what  means  digestion   is 
carried  on  in  those   forms  which   have   the   intestine  of  the  first  type  ; 
for   in   these,   sali^'ary   gla.nds,    or  any  other    glands  which   may   be 
supposed   to   have  a    digestive    function,    are   totally  wanting.     Tlie 
unicellular   glands   around   tlie   oesophagus   described   by    Zeller   in 
Vohjsiomum  intcgcrriinnm  are,  I   believe,   analogous   to   the   pharyngeal 
glands  of  Tristùimiui  ;  at  least  they  open  at  a  similar  place.     Again,  in 
some  specimens  of  (hicliocotijlö  killed  with  hot  sublimate  shortly  after 
being  detaclied  from  the  host,   I  have  often  observed,  in  sections,  the 
pigment  granules  in  question  in  the  cavity  of  the  intestine,  sometimes 
in  gr(jups  and  imbedded  together  in  a  weakly  stained  mass.     In  these 
cases  it  is  difficult  to  conceive  any  external   force  by  which  the  intes- 
tinal cells  might  liave  been  torn  away  from  the  tunica  propria.     It  is 

1).     Zeller— Weicerer  Beitra<j  z,  Kenutn.  d.  Pulystomen.     Zeitschr.  f.  wiss.  Zoolog.  Bd.  27 
1876.  p.  241. 

2).     This  Journal,  Vol.  IV,  Pt.  I.  p.  174. 
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therefore  perhaps  allownhle  to  i)elieve  tliat  the  pigment  sfranules  are 
normally  tlirown  out  into  tlie  intestine  and  there  furnish  the  necessary 
means  for  the  digestion  of  food.  On  the  other  hand,  this  ohservation 
may  also  he  advanced  in  f  ivour  of  the  third  view,  according  to  which 
the  pigment  grannies  would  he  finally  thrown  away  hy  way  of  the 
mouth.  Zell  er  indeed  says  that  the  intestinal  cells  detach  themselves 
from  the  wall  ;  and  in  this  case  it  is  difiicnlt  to  understand  the  total 
absence  of  any  phenomena  of  division  among  them.  According  to  my 
own  observation,  however,  only  the  pigment  grannies  seem  to  be 
thrown  out,  surrounded  by  a  scanty  mass  of  protoplasm,  while  the 
cells  themselves  in  all  probability  remain  collapsed  in  their  former 
positions,  and  again  resume  their  activity  after  the  lapse  of  a  certain 
interval.  According  to  the  second  view,  the  smaller  cells  observed  in 
Onchocotijlc  with  a  Avell  staining  p>rotoplasm  and  containing  fewer 
Sfranules  of  smaller  size  are  to  be  reijarded  as  those  which  have  not 
yet  arrived  at  the  height  of  secretory  a.ctivity  ;  while  according  to  the 
third  view  thev  are  to  be  reu'arded  as  those  in  which  much  refuse 
matter  has  not  yet  accumulated. 

If  digestion  be  regarded  as  taking  place  in  the  cavity  of  the 
intestine  by  means  of  the  pigment  granules  acting  as  a  ferment,  then  its 
product  could  pass  into  the  tissue  only  by  osmosis  and  filtration.  If, 
on  the  other  hand,  the  pigment  granules  be  regarded,  according  to  the 
third  view,  as  the  indigestible  remnants  of  the  food  taken  in  l)y  the 
cells,  then  digestion  lias  to  be  regarded  as  taking  place  intracell- 
ular! y  ;  but  in  this  case  the  essential  nature  of  the  process  would 
remain  urdcnown  ;  and  it  remains,  moreover,  to  ask  in  what  way  the 
digested  food  is  passed  on  into  the  fluid  which  fills  the  mesenchyma — 
a  fluid  which  furnishes  in  all  probability  the  necessary  nutriment  to 
the  various  organs.  I  feel  myself  therefore  obliged  to  leave  the  nature 
of  the  pigment  granules  undetermined. 
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In  the  intestine  of  the  second  type,  the  e[)itheli:il  cells  ;ire,  as 
already  stated,  all  alike,  and  do  not  contain  pigment  "Tannles.  In 
Trisiomum  and  Calicotnk,  tliey  stain  but  slightly,  and  have  seemed  in 
some  cases  to  be  more  or  less  vacuolated.  In  Monocofiik  Ijimae,  on 
the  other  hand,  they  contain  numerous,  deeply  staining  granules 
which  are  to  all  intents  and  purposes  exactly  similar  to  the  granules 
found  in  the  cavity  of  the  intestine  of  the  same  worm.  I  therefore 
believe  them  to  be  the  products  of  (partial  ?)  digestion  taken  in  liy 
the  epithelial  cells. 

]jut  by  means  of  what  is  this  (partial  ?)  digestion  carried  on  ?  It 
has  already  been  mentioned  that  the  cell.^  are  all  alike  in  appearance, 
and  none  of  them  present  any  glanduhu*  appearance.  In  some  polyclads 
{Flanoccriilae),  Lang'^  has  described  two  forms  of  cells  in  the  intes- 
tinal epithelium  :  those  of  the  first  form  were  elongated  and  cylindric- 
al, and  usually  contained  large,  homogeneous,  refractive  granules 
which  stained  but  slightly  and  looked  like  fat-globules  ;  those  of 
the  second  form  were  more  or  less  club-shaped,  with  the  thickened  end 
turned  towards  the  lumen  of  the  intestine,  and  these  contained,  besides 
an  elongated  nucleus,  numerous  granules  which  were  very  deeply 
stained,  and  which  distinguished  themselves  from  those  of  the  other 
form  of  cells  by  their  much  smaller  size  and  a  regularly  spherical 
shape.  The  latter  cells  the  above  named  author  regards  as  secretory 
cells,  and  the  granules  as  the  product  of  secretion.  In  BiMomum 
]Vestermafii,  again,  Kerbert'^  found,  besides  the  ordinary  intestinal 
cells,  "  kolbenf or  mi  2:e  Gebilde"  similar  to  those  of  the  turbellarians, 
which  however  he  holds  as  nothing  else  than  ordinary  epithelial  cells 
whose  shapes  have  been  changed  by  the  ingestion  of  food.     In  SpJiij- 

1).     Lang — /.  c.  p.  141. 

2).     Kerbert— Beitrag  zur  Kenntniss  der  Trematoden.    Archiv,  f.  unk.  Anatomie.   Bd.   19, 
1881.  p.  552. 
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ranura,  Wright  and  Macallum'^  hold  that  the  greater  part  of  the 
digestive  process  is  effected  by  the  fluid  content  of  tlie  intestine,  which 
tliev  think  is  of  an  acid  reacti(3n.     This  they  infer  from  their  observa- 
tion that  the  swallowed   epithelial  cells  of  the  host  have  the  form  of 
their  nuclear  chromatin  preserved  for  a  long  time,   which  would  not 
be  the  case  were  the  intestinal  fluid  of  an  alkidine  reaction.     These 
writers  seem  to  hold  also  that  the  secretion  of  the  digestive  enzyme  and 
the  ingestion  of  food   grannies — which  they  concede  to  take  place  to 
some  limited  extent — are  eifected  by  one  and  the  same  cells,     Xow, 
remembering  that  even  so  low  in  the  scale  of  life  as  in   Hydra  "^  the 
cells  of  the  endoderm  are  differentiated  into  two  kinds,   the  secretory 
and  the  absorptive,  it  would  seem  to  many  very  im[)robable  that  these 
two  processes  i'ihonld  be  carried  on  in  the  Trematodes  by  one  and  the 
same  cells.     Confining  our  attention  to  the  ectoparasitic   Trematodes, 
we   see   that   in  all   those   forms  wliich  have  the  intestine  of  the  first 
type,  vi:.,  that  in  which  the  epithelium  is  discontinuous,  and  the  cells 
contain  numerous  pigment  granules,   the   salivary  glands   are  totally 
absent  ;  while  in  those  which  have  the  intestine  of  the  other  type  they 
are   well  developed.     Considering  tliis  fact  in  conjunction   with  the 
view  that  the  pigment  granules  of  the  intestinal  cells  of  the  first  type 
are  of  a  zymogenic  nature,   the   thought   suggests   itself  Avhether   the 
pigment  cells  of  the  intestine  and   the   salivary  glands  are  not,  in  the 
ectoparasitic  Tremat(xles,  vicarious  in  their  functions  ;  and  there  seems 
to  be  no  f  ict,  at  least  for  the  time  being,  that  is  obnoxujus  to  this  assump- 
tion.    In  the  rianoccridœ  the  so-called  salivary  glands  secrete   only  a 
sticky  fluid,  hence  the  necessity  of  secretory  cells  in  the  intestine.     In 
the  llhahdocoelida,  in  some  of  which  the  salivary  glands  are,  as  already 

1).     Wriglit  and  Macallum — Sphyramira  Osleri.  Journ.  of  Morphology.  Vol.  1, 1SS7  .pp.  33, 35. 

2).  Cf.  Greenwood — On  Digestion  in  Hydra;  with  Some  Observations  on  the  Structure 
of  the  Endoderm  (Journ.  or  Physiology,  vol.  IX,  18S3,  p.  317—344)  and  Nussbaum— Ueber  die 
Teilbarkeit  der  lebendigen  Materie  (Arch.  f.  mik.  Anat ,  Bd.  29,  1S87,  p.  265-3H6). 
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mentioned,  divided  into  two  groups,  digestion  is,  according  to 
GraftV'  exclusive])^  carried  on  intracelliilnrly.  It  is  allowable,  liow- 
ever,  to  suspect  ^Yllether  the  secretory  cells  have  not  been  overlooked 
in  some  forms,  especially  in  those  in  which  the  salivary  glands  form 
only  a  single  group  opening  on  the  surface  of  the  pharynx.  One 
may,  again,  regard  the  "kolbenförmige  Gebilde"  oî  Dhtomnm  Wrstn-- 
manl  as  secretory  cells,  and  bring  them  forward  in  opposition  to  our 
assumption  ;  since  in  this  species  the  true  salivary  glands  are  present. 
But  if  our  assumption  be  true,  there  w^ould  be  a  time  in  the  phylogeny 
of  the  glands  in  question  when  both  the  true  salivary  glands  and  the 
secretory  cells  of  the  intestine  would  discharge  their  functions  side  by 
side.  It  may  also  be  said  in  the  way  of  objection  to  our  assumption, 
that  food  granules  are  observed  in  the  intestinal  cells,  and  that  this 
makes  it  very  probable  that  these  cells  have  the  power  of  digesting 
them.  But  it  seems  to  me  that  these  granules  are  not  the  product  of 
a  simple  disintegration  of  the  swallowed  f  )od,  but  that  they  have  been 
produced  by  the  action  of  a  certain  (partially?)  digestive  fluid;  and 
moreover  it  may  be  suspected  whether  these  granules  are  not.  as  sug- 
gested by  Greenwood-',  formed  secondarily  in  the  cells,  and  whether 
they  are  not  taken  in  primarily  in  the  fluid  firm. 

7.     The  Excretorij  SyMem. 

The  excretcn-y  system  is  constructed  on  the  same  fundamental 
])lan  in  all  the  genera  treated  of  in  this  paper,  and  presents  only  some 
sliiîht  deviations  in  different  o:enera.  In  all  of  them,  there  are  two 
main  vessels  on  each  side  of  the  body,  which  are  directly  continuous 
with  each  other  at  the  posterior  end.  They  run,  roughly  speaking, 
on  the  ventral  side  of  the  intestine  between  it  and  the  ventral  nerve  ; 


1).     Oraff— Monographie,  j).  96. 
2).     Greenwood-/,  c.  p.  323. 
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but  as  their  course  is  always  more  or  less  winding,  they  are   not   seen 
in  cross-sections  exactly  between  the  intestine  and  the  ventnd  nerve, 
but  are  often  situated  more  on  one   side,  right  or  left,  as  the  case  mny 
be.     One  of  the  two  main  vessels,  the  larger  one,  opens  to  the  exterior 
mostly  with  an  extremely  small  pore  in  the  anterior  part  of  the  body 
on  the  dorsal  side,  close  to  the  lateral  border.     This  is  also  the  case  in 
Onclwcotijlc,   the   paired  terminal   sacs  described   by   Taschenberg^^ 
beino-,   as  alreadv   stated,  nothinu"  else  than  the  suckers.     In  Microco- 
tijlc,  I  have  not  been  able  to  observe  the  excretory  vessels  in  specimens 
mounted  in  toto.  and  therefore  have  not   drawn  them   in  the  figures  ; 
but  I   could   always   recognize   the  two   main   vessels  in  serial  cross- 
sections.     In  this  genus,  the  excretory  openings  are  situated  nearly  on 
the  same  level  with  the  genital  opening:   in  21.  ckgaufi  it  is  5  sections 
(each nr  10  /z),   and  in   M.  caudala   10  sections  in  front  of  the  genital 
opening  ;    while   in    21.  >>eha.-ilis  it  opens  on   the  same  level   with  it. 
Lorenz    speaks    of  a   small   papilla   on   which   the    excretory   vessel 
opens  ;  but  I  have   not  observed  any  in  my  sections.     In  this  genus, 
there  is  no  distinct  terminal  sac,  the  vessel  presenting  just  a  perceptible 
enlargement  before  it  opens  to  the  exterior.     In  DicUdophora  also,  the 
excretory  openings   are  nearly   on   the   same  level  with  the  common 
genital  opening:   c.  (j..  in  Diclid.  sessiUa  it  is  about  7  sections  (each=z 
10  fJ.)  behind  it  ;  but  in   this   o-enus   there  is   a  tolerablv  lar2:e.   eirü'- 
shaped  terminal  sac  (PI.  X,  fig.  5),  which  opens  directly  to  the  exterior. 
In    Axine,    Oncliccotijlc.  and  Hcxacotijh',    the  excretory  openings   are  at 
so]ne  distance  in  front  of  the  C(jmmon  genital  opening,  and  the   two 
main  vessels  present  each  only  a  slight  enlargement  before  opening  to  the 
exterior.     In  2Io)iocotijlc,  there  is  a  large  terminal  sac  of  an  ellipsoidal 
form,   which   communicates   ^vith   the  exterior  by  means   of  a  short 
canal  proceeding  from  its  dorso-lateral  border  a  little  before  the  middle 

1).    Taschenberg— Weitere  Beiträge,  p.  13. 
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of  its  leii'jfth,  and  onaninG:  to  the  exterior  on  the  dorsal  surface  of  the 
body  (PJ.  XVII,  fig.  2  &  rj.  XVIII,  fig.  5).  In  Tristoimnu,  finally, 
the  larger  of  the  two  main  vessels  of  the  excretory  system  com- 
municates, in  the  anterior  part  of  the  body  a  little  behind  the  anterior 
sucker,  with  a  large  but  short  vessel,  which  proceeds  thence  anteriorly 
and  towards  the  dorsal  surface  of  the  body,  on  which  it  opens  a  little 
behind  the  sucker,  almost  midway  between  the  lateral  border  of  the 
body  and  the  internal  ventral  nerve  (V\.  XX,  fig.  1  ).  This  terminal 
excretory  vessel  is  sometimes  much  swollen  so  as  to  deserve  the  name 
of  a  terminal  vesicle. 

In  Microcot[/le  and  Onchocotiile,  the  two  vessels  run  roughly  parallel 
to  the  lateral  borders  of  the  body,  and  remain  quite  distinct  from  each 
other  throughout  their  entire  lengtlis,  the  smaller  vessel  proceeding  past 
the  excretory  opening  towards  tlie  anterior  part  of  the  body,  and  there 
dividino:  into  numerous  smaller  vessels.  This  is  also  the  case  in  Hcxaco- 
tijU  ;  but  in  this  genus,  the  vessels,  on  reaching  the  posterior  suckers, 
turn  towards  the  median  line  of  the  b(3dy,  kee[)ing  close  to  them,  and 
passing  between  the  innermost  small  sucker  and  the  next  one,  turn 
again  towards  the  lateral  border  of  the  bod}^,  and  become  continuous 
with  each  other  directly  behind  the  outermost  sucker  (PI.  XIII,  fig. 
4).  In  Dididopliora,  the  main  vessels  of  each  side  become  con- 
tinuous with  each  other  at  the  posterior  end  by  a  cross  commissure  at 
about  the  level  of  the  second  pair  of  suckers  (PI.  X,  fig.  5).  In 
Axinc  again,  the  main  vessels  of  one  side  of  the  body  are  very  much 
longer,  in  accordance  with  the  asymmetrical  form  of  the  bod}^  ;  and 
the  vessels  of  the  two  sides  approach  very  near  each  other  at  the  pos- 
terior extremity  of  the  body,  and  are  there  united  by  a  ver}^  short 
transverse  vessel  (PI.  VII,  fig.  1).  The  connection  of  the  vessels  of 
the  two  sides  are  also  effected  in  a  similar  way  in  Monocotijlc  near  the 
posterior  extremity  of  the  intestine.     Close  to  the  point  of  connection, 


STUDIES  ON  THE  ECTOPARASITIC  TREMATODES  OF  JAPAX.  ßC) 

a  vessel  is  given  offen  each  .side  to  the  posterior  part  of  the  b(xly  und 
the  fjiicker  (PI.  XVII,  fig.  2).  Finally  in  Trintomimu  the  two  main 
vessels  are  much  more  separated  from  each  other  than  in  the  other 
genera  ;  and  the  hirger  vessel  runs  about  midway  between  the  in- 
ternal and  the  external  ventral  nerve,  and  becomes  continuous  Avith 
the  smaller  vessel  a  short  distance  in  front  of  the  posterior  sucker. 
Anteriorly  the  larger  vessel  becomes  continuous  at  the  base  of  the 
terminal  vessel  (vesicle)  already  described  with  another  vessel,  which 
proceeds  anteriorly  and  unites  with  an  exactly  similar  vessel  of  the 
other  side  just  in  front  of  the  pharynx  on  the  dorsal  side  of  the  brain. 
The  median  vessel  thus  constituted  proceeds  for  a  short  distance  for- 
wards, and  then  divides  right  and  left  into  two  branches,  the  rami- 
fications of  whicli  supply  the  anterior  suckers  and  the  anterior  parts 
of  the  body  proper. 

From  the  two  main  excretory  vessels  above  described,  numerous 
branches  are  given  otf  at  various  points  apparently  without  any 
regularity.  These  branches  divide  again  and  again,  and  the  smaller 
branches  anast(3moae  various! v  with  each  other  and  with  those  cominn; 
from  the  opposite  side  of  tlie  body.  I  have  not  been  able  to  observe 
the  terminal  funnels  oï  the  excretor}^  capillaries  in  any  of  the  marine 
species  I  have  hitherto  studied.  It  should  however  be  mentioned  to 
avoid  misunderstanding  that  I  have  not  as  yet  had  as  much  op- 
portunity for  observing  these  funnels  as  I  could  wish  ;  and  consider- 
ing their  wide  distribution  among  the  Plathelminthes,  it  is  scarcely  to 
be  doubted  that  they  would  be  found  also  in  all  ectoparasitic 
Trematodes.  In  Tristonuiiii  siniialiini,  however,  I  have  observed  the 
excretory  capillaries  form  a  close  network  just  inside  the  muscular 
layer  of  the  Ijody.  So  far  as  I  have  observed,  the  transition  from  the 
capillaries  to  the  ordinary  excretory  vessels  does  not  seem  to  be  so 
sudden   as    in    those   forms   whose  excretory  systems  have  been   so 
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minutely  described  by   Pintner'^  and  F.r.iipont.^^ 

The  wall  of  the  excretory  vessels,  the  larger  as  well  as  the  smaller, 
is  constituted  alike  in  all  the  species  studied  by  me  ;  and  consists  of  a 
structureless,  refractive  membrane  which  is,  in  most  species,  very  thin, 
but  on  which  a  double  contour  can  be  distinctly  recognized.  In  Mono- 
cotijle,  the  wall  is  much  thicker,  as  may  be  seen  in  fig.  5,  V\.  XVIII. 
The  membrane  stains  more  or  less  with  haematoxylin  in  most 
species,  and  this  is  especially  the  case  in  Monocotijlc.  The  wall  of  the 
terminal  sac  is  exactly  of  the  same  appearance  as  that  of  the  vessels. 
In  some  sections  of  Tnstoimim  sinuatwu,  I  have  observed  an  elongated 
nucleus  lying  closely  appressed  to  the  wall  of  the  excretory  capillaries  ; 
but  o^vinir  to  the  extreme  raritv  of  such  observations,  I  could  not 
decide  whether  it  belonged  to  the  wall  ov  merely  to  the  mesenchyma. 

The  calibres  of  the  vessels  are  observed  to  vary  a  great  deal 
according  to  the  various  degrees  of  distention  in  which  they  are  held 
by  the  C(jntained  fluid  ;  and  it  is  a  necessary  consequence  of  this  that 
the  thickness  oî  the  membrane  that  constitutes  the  wall  should  vary 
accordingly. 

In  some  sections,  I  have  observed  in  the  cavity  of  the  excretory 
vessels  a  flaky  substance  lightly  stained  by  haematoxylin  ;  but  this 
was  rather  seldom,  and  in  most  cases  the  cavity  was  wholly  empty 
and  clear. 

In  my  paper  on  Diplozoon^'  I  have  specified  three  alternative 
ways  in  which  the  wall  of  the  excretory  vessels  can  be  supposed  to  have 
arisen,  viz.,  either  (1)  it  arose  by  a  simple  transformation  of  the  pro- 
toplasmic wall  such  as  we  find  in  the  turbellarians,  or  (2)  it  had  been 


1).     Pintnor— Untersuch,  ü.  d.  Bau  des  Bandwurmkörpers.  Wiener  Arbeiten.  Bd.  Ill,  1880. 
2).     Praipont — E.echerche.s    sur    l'appareil    excréteur   des   Tréuiatodes    et  des  Cestoïdes. 
Archives  d.  Biologie.  T.  I,  1880.  p.  il5. 
3).     /.  c.  p.  176. 
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prodnced  by  ii  distinct  external  e|)ltheliuin  such  ns  has  been  described 
by  Pintner  in  the  Cestodes,  wliicli  then  underwent  degeneration,  or 
finally  (3)  it  may  be  only  the  remnant  of  the  walls  of  the  original 
cells  whose  internal  part  lias  been  absorbed  and  which  thus  gave  rise 
to  the  cavity  of  the  excretory  vessel.  As  I  have  pointed  out  in  my 
paper  just  referred  to,  in  the  extreme  case,  viz.,  where  the  cells  are 
arranged  in  a  single  row,  the  last  view  reduces  itself  to  the  first  ;  and 
in  this  case  the  term  '-intracellular"  has  been  used  by  most  writers  on 
the  subject.  Quite  recently  HaswelT^  has  extended  the  application 
of  this  term  to  the  terminal  sac  of  the  excretory  system  of  Temno- 
ceplmla,  so  that  according  to  this  author  the  main  canals  as  well  as  the 
terminal  vesicles  are  wholly  intracellular.  The  ground  on  which 
these  writers  regard  the  cavity  of  the  excretory  vessels  as  intracellular 
has  been  clearly  stated  by  one  of  them — the  one,  as  fir  as  I  know, 
who  used  the  term  for  the  first  time —  ;  and  to  avoid  any  misinter- 
pretation I  shall  quote  his  own  w^ords.  He  says,^^  "In  ziemlich 
o-rossen  Abständen  verdickt  sich  die  Wand  der  grossen  Canäle 
einseitig  und  enthält  einen  deutlichen,  ovalen  Kern.  An  diesen  ver- 
dickten Stellen  inserirt  sich  stets  je  ein  Büschel  viel  längerer  Cilien. 
Die  Kerne  sind  so  weit  voneinander  entfernt,  dass  auf  eine  längere 
Strecke  je  eine  einzige  Zelle  die  Wand  der  grossen  Canäle  bildet  ;  mit 
anderen  Worten,  diese  Canäle  sind  intracellular,  sie  stellen,  durch- 
bohrte Zellen  dar."  From  this  it  is  T  think  very  clear  that  the 
excretory  vessels  are  called  intracellular  only  because  the  nuclei  are 
never  found  more  than  one  in  the  same  section,  but  separated  from  one 
another  In'  wide  intervals.  It  may  be  doubted,  however,  whether  this 
alone  justifies  the  use  of  the  term,   and  whether  there   is  not   another 

1).  Haswell— On  the  Excretory  System  of  Temnocephala.  Zool.  Anz.,  XV.  Jahrg.,  1892.  p. 
14C-151. 

2).  Lang — Die  Polycladen  des  Golfes  von  Neapel,  p.  1G5-16G.  This  writer  also  applies  the 
term  "intracellular"  to  the  ras  efferens  of  some  polyclads. 
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way  of  interpretation.  Pintner'^  has  described  a  well  developed 
epithelium  on  the  main  vessels  of  the  excretory  system.  PTence  I 
think  it  is  more  in  accordance  with  the  procedure  elsewhere  general, 
to  reo-ard  the  excretory  vessels  not  as  intracellular  but  as  bounded  by 
a  true  epithelium,  which  however,  consists  of  only  a  small  number  of 
cells,  so  that  the  single  cells  have  been  greatly  flattened  and  have 
assumed  the  form  of  a  tube  by  the  union  of  its  opposite  margins.  In 
this  case,  the  cavity  of  the  vessel  would  be  as  truly  outside  the  cell  as 
any  other  intercellular  spaces.  It  is  true  indeed,  that  according  to 
Schwarze-'  the  terminal  excretory  vessels  of  the  distomes  are  formed 
by  the  absorption  of  the  axial  part  of  an  originally  solid  string  of  cells. 
But  even  taking  this  statement  as  it  stands — and  without  suspecting 
whether  it  mav  not  be  formed  by  a  simple  rearrangement  of  the  cells  as 
is  stated  by  Looss^^  to  be  the  case  in  the  genital  ducts, — it  is  not  neces- 
sary to  su])pose  that  exactly  the  same  process  takes  place  in  the  smaller 
vessels  as  in  the  terminal  vesicle  ;  .and  therefore  the  view  is  perfectly 
allowable  that  where  the  cells  are  arranged  only  in  a  single  row,  each 
one  assumes,  to  speak  on  supposition,  a  crescent  shape  at  -first  and 
then  closes  into  a  tube  l)y  the  union  of  the  opposite  margins.  Such 
tubes,  open  and  placed  end  to  end  would  form  a  vessel  such  as  is 
found  in  the  turbellarians.  There  is  another  objection  to  the  word 
"intracellular";  and  that  is  the  presence  of  cilia  on  the  internal 
surface  of  the  wall  of  the  vessels.  So  far  as  our  experience  goes,  there 
is  no  case  in  which  cilia  are  found  growing  ivitliin  the  cells,  but  only 
on  the  external  surf  ice. 


1).  Pintner — Untersuch,  ü.  d.  Bau  des  Bandwurmkörpers.  Wiener  Arbeiten.  Bd.  3,  1880. 
p.  21. 

2).  Schwarze— Die  postembryon.  Entwickl.  der  Trematoden.  Zeitschr.  f.  wiss.  Zool.  Bd. 
42,  188G.  p.  58. 

3).  Looss— Ist  der  Laurer'sche  Kanal  der  Trematoden  eine  Vagina?  CcntralM.  f. 
B.akteriol.  u.  Parasitenk.  Bd.  XIII,  1893.  p.  809  (Xr.  25). 
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The  foregoing  discussion  may  have  seemed  needlessly  long  to 
some  readers  ;  but  it  has  appeared  necessary  to  me,  as  one  writer 
must  have  been  misled  by  the  term  '•  intracelhilar,"  and  thus  been 
prevented  from  seeing  the  re;d  significance  of  the  structure  he  was 
studving.  I  refer  to  Otto  Bürger.  According  to  tliis  writer'^ 
"die  Kaiiiile  des  Nephridialapparates  der  Xemertinen  sind  mit  einem 
FJimmerepithel  ausgestattet  und  enden  mit  lujhlen  Ijlinden  Kulbchen, 
die  gleichfalls  ein  einschichtiges  vielzelliges  Epithel  auskleidet.  In 
jedem  Kölbchen,  angeheftet  am  blinden  verdickten  Ende,  schwingt 
eine  AYimperflamme  in  das  Lumen  des  Kölbchens  hinein."  And  after 
referring  to  the  works  of  Lang  and  Pintner  he  proceeds,"^  ••  ]\Ian 
ersieht  aus  dem  Angcfülu-ten,  dass  ein  genaueres  Studium  der  Nephri- 
dien  der  Xemertinen  nicht  dazu  führen  kann,  sie  als  typischen 
Exkretionsapparat  der  l^lathelminthen  hinzustellen.  Sehr  schwer 
wieii't  meines  Erachtens  der  Mansj'el  einer  Schlusszelle.     Sie  wird    bei 

den  Nemertinen  ersetzt   durch   den   Wimperkolben Tch   bezweifle 

nicht  dass  beiderlei  N^ephridien  genetisch  grundverschiedene  Bildungen 

sind Die  Entwicklung  der  intracellulären  Xephridienkanäle  hatte 

jenen  eigenthümlidu'n  Endnpparat  in  Gestalt  der  Trichterzelle  in 
(Tcfolofe,  eben  so  Toder  besser  u'esau'i  aus  demselben  (Iruride)  wie  mit 
der  Entwicklung  der  Xe])hridienkanäle  der  Xeinertinen,  die  von 
Anfin""  an  eT)ithelinl  umurenzte  Hohlräume  darstellen  werden,  die 
Entwicklung  der  AVimperkolben — es  f)lgt  das  Eine  aus  dem  Anderen 
— Hand  in  Hand  gehen  wird."  It  is  somewhat  surprising  how  near 
the  mark  the  writer  comes  but  seems  to  miss  just  on  the  point  of 
hitting  it.  And  fn^m  the  above  cpiotations,  it  will  be  clear  that  the 
w^ord  ''intracellular"  has  had  a  not  inconsiderable  part  in  the  matter. 
The    writer    also    Iiys    weight    on    the   difterence    (^f  the   epithelium 

1).     Bürger — Die   Enden  des  exkretorischen  Apparates  bei  den  Xemertiuen.  Zeitschr.   f. 
wiss.  Zool.  Bd.  53,  1892.  p.  330  et  .w/. 
2).     /.  c.  p.  331  et  infra. 
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descril)ed  l)y  Pintner,  Avhicli  is  situated  outside  the  cuticulnr  meiu- 
brnne.  l>ut  to  me  it  seems  that  tlie  mere  presence  of  a  cuticle  is 
mor{)lioh)gic:d]3Mi  (|uite  unimportant  matter,  so  that  the  "  Aussen- 
epithel  "  of  Pintner  is  as  trnJy  an  epithelium  as  that  of  the  ex- 
cretory canals  of  the  Nemertinei,  just  as  the  cells  that  produce  the 
chitinous  wall  of  the  trachea  of  insects  are  as  truly  of  an  epithelial 
natin"e  as  any  others  that  do  not  secrete  chitin.  Then  as  to  the  dif- 
ference of  the  terminal  "  Kolben  "  of  the  Xemertinei  from  the 
terminal  excretory  cells  of  other  flat-worms,  it  seems  to  me  that  this 
is  also  of  (juite  a  secondary  significance  ;  tliat  an  org'îin  consists  of  a 
single  cell  does  not  attbrd,  it  seems  to  me,  any  more  reason  against  its 
homology  with  a  multicellular  organ  than  the  fact  that  an  organ 
consists  of  five  cells  is  any  ü'round  ar^ainst  its  being  homologous  with 
another  consisting  of  six  cells.  If,  on  the  other  hand,  we  do  not  take 
into  account  the  number  of  cells,  there  is  a  striking  similarity  between 
the  terminal  excretory  organs  of  the  Xemertinei  and  «jther  PlatViel- 
minthes.  I  therefore  l)elie\e  that  the  excretory  systems  of  the 
Plathelminthes,  the  Xemertinei  inclusive,  have  all  been  derived  fi-om 
the  same  j)rimitive  form,  in  other  wf)rds,  that  they  are  homophyl(Mis. 
To  recapitulate  the  ab(^ve  discussion,  it  is  my  opinion  thtit  the 
term  'intracellular"  is  (|uite  inapja'opriate  to  the  excretor}'  system 
of  the  Trematodes  and  the  Turbellaria,  as  it  gives  occasion  to  much 
misapprehension  and  prevents  the  true  understanding  of  the  exact 
state  of  the  matter.  It  is  also  my  opinion  that  the  excretory  systems 
of  the  Xemertinei  and  the  other  Plathelminthes  are  phylogenetically 
of  the  same  origin,  tlie  number  of  cells  that  compose  the  various 
parts  of  the  system  l)eing  of  cpiite  secondary  importance  in  discussing 
its  phylogeny.'^ 

1).    Whituian,  from  a  totally  different  point  of  view,  comes  to  the  same  conclusion.  He  says, 
"  The  nephrostome  is  a  nephrostome  all  the  same  whether  it  consists  of  one  cell,  two  cells, 
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8.     Tlic  Nercons  SijMciii. 

The  hmin  is  situited  in  the  anterior  part  of  the  body.  In  Tri- 
slomniii^  CaUcotijle,  Epthdella,  and  Monocolijlc,  it  is  in  front  <jf  tlie 
pharynx  ;  in  Micvocoiijlc^  Odocolijlc^  Dididophoiu,  Hexacohjle,  and  Axinr, 
it  is  behind,  while  in  Oncliocoti/Ic  it  is  just  over,  the  same  organ.  It  is 
always  situated  on  the  dijrsal  side  of  the  body,  and  is  a  somewhat  cyKn- 
drical  nervous  mass  crossing  the  median  line.  From  it  is  given  off 
l)oth  forwards  and  Ijackwards  a  certain  number  of  nerves.  In  all  the 
s[)ecies  that  I  have  examined,  two  pairs  of  nerves  proceed  posteriorly 
from  the  two  lateral  ends  of  the  brain,  wliich  may  be  distinguislicd  as 
the  cxtcrnaV  and  the  {ntcrnal  lah'ral  Jiervcs.  The  internal  lateral  nerves 
are  by  înv  larger  than  the  external,  and  proceed  in  most  species  along 
the  main  trunks  of  the  intestine  towards  the  posterior  end  of  the  l)0(lv. 
In  Trisloimun^  it  is  about  midway  between  the  lateral  Ixn-der  of  the  body 
and  the  median  line,  and  runs  almost  parallel  to  the  former.  In  this 
o'enus  the  two  lateral  nerves  of  each  side  unite  with  each  other  on  enter- 

o 

iiig  the  posterior  sucker,  and  the  single  nerve  thus  formed  immediately 
divides  into  a  certain  number  of  smaller  branches,  which  supply  the 
various  parts  of  the  sucker.  Thus,  a  nerve  is  given  off  towiU'ds  the 
anterior  part,  which  runs  concentrically  with  the  circumference  of  the 
sucker,  and  after  giving  otf  at  intervals  some  lateral  branches,  unites 
at    last    with    its    fellow    of   the    o[)posite    side  ;    so  that   this    nerve 


or  niauy  cells.  Its  form  and  functiou  are  independent  01  the  number  of  component  colls . 
Cells  multiply,  but  the  organ  remains  the  same  throughout  "  ('•  The  Inadequacy  of  the  Cell- 
theory  of  Development"  in  Journal  of  Morphology,  vol.  VIII,  1893,  p.  615);  thus  extending 
the  homology  not  only  to  the  Ncmertinei  but  also  to  the  annelids.  Monticelli,  on  the  other 
hand,  in  his  "  Primo  contributo  di  osservazioni  sui  Distomidi,"  which  I  received  after  the  above 
had  been  written  down,  homologises  the  terminal  funnel  of  Plathelminthes  with  the  head- 
kidney  of  amelids  (cf.  I.  c.  p.  45  et  infra).  Schuberg  is  reported  to  have  arrived  at  a  similar 
conclusion  concerning  the  nature  of  the  wall  of  the  excretory  capillaries. 

1).     In  my  paper  on   Diplozoon   I   have  called  this  pair  the  ventro-lateral  nerves,  but    the 
terms  above  mentioned  are  better  as  being  of  wider  application. 
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describes  a  circle  which  is  incomplete  only  at  the  hinder  part.  A 
second  nerve  is  given  off  towards  the  hinder  part  of  the  sucker  ; 
this  gives  off  at  a  short  distance  from  its  origin  a  small  branch,  and 
after  this,  it  takes  a  somewhat  similar  course  in  the  hinder  part  to 
that  pursued  by  the  first  nerve  in  the  anterior,  but  remains  through- 
out separate  from  its  fellow  of  the  opposite  side.  A  third  nerve  is 
given  oft'  towards  the  lateral  part  of  the  sucker  ;  but  this  soon 
proceeds  forwards,  and  runs  almost  concentrically  with  the  first 
nerve,  but  outside  it  near  the  margin  of  the  sucker.  This  nerve 
could  be  followed  only  for  a  comparatively  short  distance.  These 
three  nerves  all  take  their  origin  at  the  sp.me  pc^int,  and  are  repre- 
sented in  fig.  1,  n.  XX. 

In  Vidiilophora  (PI.  X,  fig.  5)  and  Monocolijlc  (V\.  XVII,  fig.  1), 
the  external  lateral  nerve  could  be  traced  along  the  ventrolateral  border 
of  the  body  almost  up  to  the  point  of  union  with  the  internal  lateral 
nerve  ;  but  in  all  the  other  genera  that  have  come  under  my  observa- 
tion I  could  follow  it  only  for  a  comparatively  short  distance  ;  and 
in  these  it  became  gradually  so  S]nall  and  its  tissue  so  imperfectly  dif- 
fentiated  from  the  surroundini»'  mesenchvma  that  I  could  not  be  sure 
whether  I  had  the  secti(3n  of  the  nerve  before  me  or  not.  The  internal 
lateral  nerves,  on  the  contrary,  could  always  be  distinctly  fallowed  up 
to  the  region  of  the  suckers  ;  and  in  Onchocoltße,  they  become  con- 
tinuous with  each  other  and  îoun  a  loop  at  about  the  level  of  the 
second  pair  of  suckers,  on  the  ventral  side  of  the  intestine  (PI.  XV, 
fig.  2). 

In  Trisioinuni,  a  pair  of  dorsal  nerves  has  been  described  by  some 
Avriters,  and  I  have  m3\self  observed  it  in  Onchocolijle  ;  but  in  all  the 
other  genera,  I  could  not  demonstrate  it  with  any  satisfaction  to 
myself. 

The  four  posterior  nerves   are  united  with   each  other  at  regular 
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interval«  by  nuiueroiis  coiiiiiiissure.s,  which  all  lie  in  the  .same  .straight 
line  (PI.  XXI,  fig.  1).  At  a  short  distance  from  the  brain,  a  branch 
is  given  oiï  from  the  internal  lateral  nerve  towards  the  median  line  ; 
this  cnrves  inwards  and  supplies  the  pharynx.  Besides  the  regular 
commissural  nerves  Lang'-'  has  described  others  M'hich  take  more 
or  less  irregular  courses.  I  have  observed  similar  nerves  ;  but 
they  seem  to  be  of  (juite  irregular  occurrence,  and  to  run  in  various 
directions,  Ijut  more  or  less  parallel  to  the  diagonals  of  the  rectangles 
formed  by  the  lateral  nerves  and  their  commissures.  I  have  re- 
presented such  a  nerve  in  the  anterior  part  of  the  body  in  fig.  1,  PI. 
XX.  Again,  in  Tristomum  in  the  posterior  part  of  the  body,  just 
before  the  suckers,  the  commissures  of  tlie  two  internal  lateral  nerves 
give  off  In'anches  which  anastomose  variously  with  one  another  as 
well  as  with  the  neighbouring  commissures,  and  form  a  network  in 
this  region  (PI.  XX,  fig.  1).  The  commissural  nerves  are  con- 
tinued towards  the  lateral  parts  of  the  body  and  there  divide  into 
numerous  branches.  In  the  posterior  part  of  the  body  there  are, 
besides  the  direct  continuations  of  the  commissural  nerves,  others 
which  branch  off"  from  these  and  proceed  towards  the  lateral  part  of 
the  body  ;  so  that  the  transverse  nerves  in  the  lateral  parts  are  more 
numenuis  than  the  regular  commissures. 

lu  Axiue  (PI.  A'll,  fig.  1),  the  internal  lateral  nerve  of  one  side  is 
much  lono'er  than  its  fellow  of  the  <3ther  side,  and  ü'ives  off  a  large 
nerve  at  about  the  middle  of  the  seemingly  posterior  border  of  the 
body,  which  then  proceeds  along  it  close  to  the  suckers  in  a  dia- 
metrically opposite  direction  from  the  main  nerve.  This  branch  is  to 
be  regarded  as  a  special  development  of  one  of  the  commissural  nerves 
which  are  no  doubt  present  in  this  genus  also.    The  nervous  system  also 

1).    Lang — Untersuch,  z.  vei'gleich.  Anatomien.  Histologie  des  Nervensystems  der  Plathel- 
minthen.  IE.     Mitheil.  a.  d.  zoolog.  Station  zu  Neapel,  Bd.  2,  1881.  p.  35. 
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in  moulded  in  accordance  with  the  general  asymmetry  of  the  body. 

From  the  front  of  l)rain  two  pairs  of  nerves  are  given  ofï  (^Pl. 
XX,  hg.  1),  the  inner  of  which  proceeds  towards  the  corners  of  the 
anterior  Ijorder,  its  branches  supplying  mainly  that  part  of  the  body 
which  lies  between  the  anterior  suckers.  The  outer  pair  is  connected 
with  the  posterior  nerves  by  a  commissure,  wliich  arises  at  tlie  common 
base  of  the  two  posterior  nerves,  and  curving  a  httle  outwards,  unites 
with  the  external  anterior  nerve  at  a  short  distance  from  its  oriij^in. 
The  external  pair  mainly  supplies  the  anterior  suckers. 

The  above  descri[)tion  of  the  commissures  and  the  anterior  nerves 
is  based  mainly  upon  observations  on  Tristonnnii.  In  the  other 
genera,  also,  the  connnissures  are  present  and  can  under  favourable  cir- 
cumstances be  demonstrated  in  sections  ;  but  I  have  not  had  en(3ugh 
opportunity  to  examine  fresh  specimens,  and  therefore  have  not  been 
aljle  to  oljtain  a  general  view  of  the  arrangement  of  the  commissures 
and  their  relations  to  the  main  nerves. 

I  sliall  now  proceed  to  the  histology  of  the  nervous  system,  and 
sliall  begin  with  the  brain. 

In  cross-secti(jns  of  the  body,  tlie  1)rain  is  seen  to  be  a  l)and- 
sliaped  body  arching  over  the  alimenttiry  canal  (oesophagus,  pharynx, 
or  mouth-cavity,  as  the  case  may  be),  and  in  many  species  is  entire- 
ly free  from  cells.  T'lie  greater  part  of  its  substance  consists  of 
connective  tissue,  and,  being  consequently  slightly  stained,  is 
very  conspicuous  in  cross-sections.  In  some  species,  however,  it 
contains  besides  the  reticulated  connective  tissue  a  finely  granular 
substance  which  stains  more  deeply  than  the  former,  1)ut  after  all 
only  weakly,  as  in  Micvocoiijh'  fnslfonms  (PI,  \\\  fig.  (>)  and  1)1- 
cliilnpliora  sessiUfi  (PI.  XI,  hgs.  1  and  2).  In  most  species  of  Microcott/Ie, 
there  are  numerous,  well  staininir,  rounded  nuclei  containing  one  or  a 
few  nucleoli   crowded   around   the   brain  (PI.   IV,    fig.    (>),    while   no 
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ohvionslv  ,g-:ii]g-li()nic  cells  ran  not  bo  observed  ;  but  in  Mici-ocoinU' 
srhastis  there  are  two  ]^airs  of  laro'e  polygonal  cells  in  the  ventro- 
lateral portir-n  of  a  cross-section  passing  through  the  anterior  ])ai-t  of 
tlie  brain,  which  are  jTovided  with  very  large,  vesicular  nuclei  with  a 
distinct  membrane  and  coiitaining  each  a  single,  large  nucleolus  and 
numerous,  weakly  stained  granules  ({rrobably  cViromatin).  The  proto- 
])lasm  is  hnelv  granular  and  has  no  external  membrane,  so  that  the 
cell-l)odv  beeomes  gradually  fainter  towards  the  periphery  (PL  R  , 
Ö),  In  J. vine  hetcroccrca  (PI.  VIII.  fig.  2)  also,  there  are  some 
cells  of  tliis;  kind  of  various  sizes  in  the  same  region  .of  the  body. 
In  Didiihphora  ^ri^^ilk  (PL  XI,  figs.  1  &  2)  the  brain  itself  is  entirely 
ÏVQQ  from  cells  of  all  soi-ts  ;  but  at  the  root  of  the  posterior  nerves, 
there  are  numerous  cells  of  polygonal  f)rin  with  finely  granidar. 
well-staining  protoplasm,  and  with  a  nufleus  containing  one  or  more 
nucleoli.  These  are  undoubtedly  nerve  cells.  Besides  these,  how- 
ever, there  are  in  this  species  two  pairs  of  gigantic  cells  in  that  part 
of  the  Ixxlv  which  corresponds  to  Avhere  the  large  cells  already 
mentioned  are  found  in  IMicrocotulc  sehaslis.  They  are  pcdygonal  in 
form,  and  the  large  vesicular  nucleus,  which  contains,  besides  a  single 
large  nucleolus,  numerous  small  granules,  is  siuTounded  by  a  very 
finelv  graiudar,  well-staining  protoplasm  Avhich  is  totally  destitute  ot  an 
external  mend)rane.  Sometimes  the  protoplasm  has  seemed  to  be 
drawn  out  into  a  faint  process,  and  fibres  to  be  given  out  from  the  peri- 
phery of  the  nucleus  (PL  XI,  fig.  1.  left  side).  I  have  described  similar 
cells  in  similar  positions  in  Diplozoon^^;  and  t  have  no  doubt  that  they 
as  well  as  tho.se  of  Mlcyocotijle  and  Axinc  are  ganglionic  cells. 

In    TristoiiJinii.  there   are  numerous   o-anglionic   cells    within    the 
brain  as  well  as  in  the  main  nerves.     The  greater  number  of  them  are 

1).     /.  c.  p.  171,  and  fig.  25. 
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bipolar  cells,  hut  there  are  also  among  them  multipolar  cells  (PI.  XXIY, 
fig.  5);  and  unlike  wliat  is  seen  in  the  other  genera,  the  fibres  proceed- 
ing fi-om  them  can  he  very  distinctly  followed  for  a  considerable 
distance.  These  fibres  are  direct  continuations  of  the  protoplasm  of 
the  cells,  are  destitute  of  any  sheath,  and  run  in  the  long  direction  of 
the  brain,  i.  c,  at  right  angles  to  the  long  axis  of  the  body.  They 
stain  Cjuite  deepl}'  near  the  nucleus,  but  become  fainter  and  faiiiter 
as  we  follow  them  away  from  the  nucleus,  until  they  finally,  in  their 
aftinity  for  stains,  become  scarcely  distinguishable  from  the  fluid  which 
fills  the  meshes  of  the  connective  tissue. 

In  the  brain  are  imbedded  the  ej/cs,  when  such  are  present. 
Among  the  genera  I  have  studied,  these  are  present  only  in  Tristomuiu, 
EpihiJcUa,  and  j\[()nocofi/l<\  and  :n*e  arranged  in  two  pairs.  In  all  the 
three  genera  jnst  mentioned,  their  relative  positions  are  such  that  an 
isosceles  trapezoid  is  formed  by  connecting  them.  In  Tristomuiii  and 
EpihdcUa,  the  shorter  of  the  two  parallel  sides  of  the  trapezoid  is 
situated  anteriorly,  while  in  J\Io)iocotijIe  the  reverse  is  the  case.  I  have 
carefully  studied  these  eyes  only  in  Tristomam  ovale  ;  and  my  results 
are  somewhat  ditferent  from  those  arrived  at  l)y  Lang.'^  This 
writer  enumerates  four  elements  ()f  which  a  single  eye  is  formed,  ri:., 
(1)  the  pigment,  (2)  the  lens,  (3)  the  retina,  and  (4)  the  ocular 
muscle.  According  to  my  observation  the  last  is  no  other  than  the 
dorso- ventral  muscles  of  the  body  which  traverse  the  brain  close  to 
the  eyes,  and  it  therefore  seems  to  me  morphologically  more  correct 
to  call  them  by  that  name,  although  physiologically  they  take  great 
])art  in  the  movements  of  the  eyes,  which  are  merely  passive,  the 
worm  having  no  power  to  direct  its  eyes  in  any  special  direction. 
In    the    anterior    eye  (PI.   XXIV,   fig.    3)    the  lens  is  an  ellipsoidal, 

1).    /.(-p. -11. 
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liomoixeneons  liody  capped  on  the  dorsal  side  l)y  a  mass  of  black  pig- 
ment «crannies.  Immediately  beside  it  there  is  a  tolerably  large 
""ano'lionic  cell,  the  processes  of  which  pass  on  to  both  tlie  dorsal 
and  ventral  sides  of  the  lens.  In  the  posterior  eye  the  pl:iceofthe 
lens  is  taken  l)y  a  large  mnlti polar  ganglionic  cell  also  capped  l)y  a 
mass  of  ])igmerit  grannies.  The  nuclens  of  this  cell  is  very  large  and 
spherical  in  form  ;  it  stains  more  deeply  than  the  ])ri)toplasm,  and 
no  definite  stiaictnre  can  be  observed  Avilhin  it  except  some  faintlv 
staining  grannies  (PI.  XXIV,  hg.  4). 

In  tlie  al)ove  description  I  have  adopted  the  name  commonly 
used  and  have  called  the  strnctnres  described  eyes.  ]\Iorphol(\gically 
speaking  thev  are  certainly  degenerated  eyes  ;  and  have  probaljly  been 
derived  from  some  sncli  eyes  as  are  fonnd  in  the  Tnrbellaria  ;  but  I  do 
not  think  that  thev  are  functional.  In  the  hrst  place,  the  pigment 
grarndes  are  situated  on  the  dorsal  side  and  thus  prevent  the  light 
from  reaching  the  lens,  since  the  dorsal  side  is  the  only  direction  from 
which  light  can  come.  In  the  second  place,  there  is  not  always  a 
distinct  retina.  In  Tristoiiuini  molac,  the  species  studied  by  Lang, 
the  retina  is  said  to  be  present  ;  but  in  Trist,  ovah'  there  is  none,  since 
the  ganglionic  cells  in  the  immediate  vicinity  of  the  lens  already 
mentioned  a.re  not  in  such  a  position  as  to  receive  the  light  that  has 
])assed  through  the  lens.  Jf  these  "  eyes  "  are  really  still  useful  to 
the  animal,  tliey  may  possibly  be  a  temperature  sense  organ  ;  and  for 
this  purpose  their  structure  seems  to  answer  well.  For,  the  black 
pigment  granules  Avould  easily  absorb  the  dark  heat-rays  and  cause 
some  molecnlar  cliange  in  the  lens  which  they  cap.  This  lens  shoAvs 
no  cellular  structure  in  the  anterior  eye,  but  in  the  posterior  eye  it  is 
a  veritable  ganglionic  cell,  as  has  already  been  described.  The  tem- 
perature sense  organ  may  be  of  use  to  the  ariimal  in  warning  it  from 
wandering  too  near  the  extremities  of  the  body  of  the   host,   where  it 
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would  lie  ill  (liui^'er  of  l)eiiig  swept  away.  Ijiif  on  tliis  head  nothing 
(U'fiiiitc  c;in  l)e  asserted.  On  tlie  other  hand,  tlie  coinjtanitively 
l^erfect  structure  of  the  eye  in  7V.  viohif  may  l)e  due  to  tlie  hal)it  of 
tliis  species.  For,  according  to  Lang"  and  ]\[onticelli-'  this 
worm  is  met  witli  very  commonly  on  the  surface  of  the  body  of 
<Jrt]i(i<ifiris('iis  inohh  and  is  thus  constantly  exposed  to  light,  wliich  is 
not  the  case  in  7V,  orale. 

In  cross-sections  the  l)rain  as  well  as  the  nerves  show  the  re- 
ticulated a})])e:u'ancc  so  universallv  described  by  students  of  tlie  flat- 
worms.  In  the  brain  of  'J'risloiiiiuii.  the  meshes  are  completely 
tilled  with  nervous  libi-es,  direct  continuations  of  the  ])rocesses 
of  ganglionic  cells  (PI.  X.XIII,  tig.  4;  IM.  XXIV,  fig.  12;  PI. 
XX \",  fig.  7  ;  PL  XXI,  tig.  1);  but  in  the  nerves  tlie  libres  often  do 
not  quite  fdl  up  tlie  meslies,  but  leave  a  cleai*  sjtar-e  Ix'tween  them- 
selves and  the  walls  of  the  meshes.  In  TriMomnm^  as  has  already  been 
mentioned,  the  fibres  show  less  and  less  an  affinity  for  stains  as  we 
recede  from  the  nucleus,  and  finally  they  can  scarcely  be  distinguished 
from  the  fluid  tliat  fills  the  meshes  of  the  connective  tissue  ;  so  that 
in  this  case  the  meshes  of  the  nerves  are  seen  in  cross-section  to  be 
mereh^  filled  with  a  very  weakly  staining,  slightly  granular  substance 
(PI.  XX,  fig.  10).  In  Viclidoplioni  the  nervous  fibres  are  very 
slender,  and  in  cross-sections  are  seen  merely  as  minute  dots  (PI.  XI, 
fig.  1)  ;  while  in  neiu-ly  all  other  species  the  nervous  fil)res  are  very 
difficult  to  make  out  in  cross-sections.  The  nerve  itself,  however,  can 
be  followed  with  certainty  for  the  greater  part  of  its  course,  but  1)ecomes 
indistincl  in  the  posterior  part  of  the  body  where,  as  already  stated,  the 
mesenchvma  consists  almost  exclusivelv  of  reticulated  connective  tissue. 


1).     Laug—/,  c.  p.  29. 

2).     Monticelli  — Intorao  ad  alcuni  ehniuti  del  Museo  Zoologico  delli  K.  Univorsità   di 
Palermo.  Xatiiralista  Siciliauo,  An.  XTI,  1893.  Estratto  p.  5. 
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Doubt  has  been  expressed  by  some  writers  wliether  the  iiieslies 
of  the  nerves  represent  themselves  the  cross-sections  of  nervous  fibres, 
or  whether  they  are  tbrmed  by  the  connective  tissue  with  the  fibres 
runninsf  within  them.  L*oirier'\  for  instance,  on  the  £>Tound  of  his 
observations  on  Di^itomum  decides  for  tlie  former  view,  and  seems  to 
believe  the  same  to  l)e  the  case  also  in  the  Turbellaria  ;  but  it  will  be, 
I  believe,  clear  from  my  descriptions  above  that  considerable  variations 
must  be  allowed  for  in  this  respect,  and  that  the  results  obtained  from  a 
single  species  or  genus  can  not  be  applied  in  toto  to  others. 

About  the  sense-oro-ans  on  the  surface  of  the  bodv  I  have  not 
been  able  to  make  any  minute  observation,  and  will  oidy  refer  the 
reader  to  the  interesting  paper  of  Monticelli"^  already  mentioned. 

9.     The  Beprodiictice  Sijsteiu. 

Since  the  general  view  of  the  reproductive  organs  can  easily  be 
obtained  from  the  ])lates  accompanying  this  [»a per,  I  shall  at  once 
proceed  to  the  description  of  the  constituent  parts. 

(a)     The  Male  Onjan><. 

Testes — In  all  the  species  described  in  this  paper  there  are  more 
than  one  testis,  and  these  are  as  a  whole  situated  in  the  posterior 
part  of  the  body  behind  the  ovary.  The  only  exceptions  in  this 
respect  that  T  have  observed  are  in  Diclidophom  ses.silis  (PL  X,  fig.  5), 
Tristonium  ovale  (IM.  XXIII,  fig.  1),  and  the  genus  Oeloeotijle  (PI.  IX, 
figs.  1  et  7).  In  the  first  of  the  species  just  mentioned,  there  are 
numerous  testes,  and  these  are  situated  not  only  in  the  posterior  part 


1).     Poirier — Contribution  a  l'histoire  naturelle  des  Trematodes.     Arch.  d.  Zool.  expér.  et 
générale.  T.  Ill,  1885.  p.  603. 

2).     Monticelli — Di  alcuni  organi  di  tatto  nei  Tristomidi.     Estratto  dal  Boll,  della  Soc. 
di  Xaturalisti  in  Xapoli.  Ser.  1,  vol.  5,  1891,  fasc.  2. 
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of  the  body  iDut  also  in  the  anterior  part,  extending  forwards  almost 
as  far  as  the  brain  ;  in  the  second  species  also,  the  numerous  testes 
extend  forwards  almost  up  to  the  anterior  suckers  on  both  sides  of 
the  ovary  ;  while  in  both  species  of  Octocotijle  described  in  this  paper 
the  anterior  testes  are  arranged  in  a  single  row  on  the  left  side  of 
the  ovary,  while  the  posterior  ones  are  arranged  in  two  irregular 
rows.  In  soi]ie  other  species  also,  as  in  Onchocotijh  and  most  species 
of  Tristomuni,  the  foremost  testes  more  or  less  overlap  or  surround 
the  ovarv  ;  but  in  the  majority  of  species  the  testes  are  situated  wholly 
behind  the  ovar}^  In  most  species  again,  they  occupy  the  median 
portion  of  the  body  between  the  main  trunks  of  the  intestine,  but  in 
some  species  of  Trist oiimm  (2V.  ovale  and  Tr.  No.uuvae)  they  stretch 
more  or  less  into  the  lateral  part  outside  tlie  intestinal  trunks  (PI. 
XXIII,  fig.  1  ;  V\.  XXY,  fig.  1).  In  EpMcUa  there  is  only  a 
single  pair  of  testes  of  an  irregularly  ellipsoidal  shape  ;  while  in 
MonocoUjle  the  testes  are  three  in  number,  of  which  two  are  situated 
anteriorly  and  in  a  pair,  and  tlie  remaining  one  posteriorly,  with  its 
anterior  end  more  or  less  wedged  in  between  the  former.  In  all  the 
other  species  the  testes  are  very  numerous,  and  are  either  rounded  or 
more  or  less  polygonal  in  form  according  as  they  are  more  or  less 
pressed  against  one  another.  Sometimes  also  they  are  hjbed,  as  in 
Tristominn  ovale  (PI.  XXIII,  tig.  1). 

In  most  species  the  area  occupied  l)y  the  testes  is  entirely  free 
from  all  other  organs,  and  the  testes  are  situated  midway  between  the 
dorsal  and  the  ventral  side  of  the  body.  In  Tridomum.  ovale,  however, 
the  vitellarium,  which  in  other  species  is  confined  to  the  Literal  parts 
of  the  body,  extends  into  tlie  central  porti(3n  ;  and  the  testes  are  here 
situated  quite  on  the  ventral  side,  immediately  inside  the  muscular 
layer,  leaving  the  whole  dorsal  side  for  the  vitellarium  (PI.  XXIII, 
fig.  7). 
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Each  testis  is  separated  from  its  Deigliljours  by 'a  more  or  less  thin 
layer  of  mesenchyiiia,  which  in  this  region  assumes  the  character  of 
reticulated,  fibrous  counective  tissue  (Pi.  V,  fig.  7  ;  PJ.  XI,  fig.  o  ; 
?1.  XXIII,  fig.  7  ;  rj.  XXIV,  fig.  2);  and  is  usually  destitute  of 
any  distinct  epithelium.  The  testes  are  also  traversed  by  the  dorso- 
ventral  muscular  fibres  ;  but  the  greater  part  of  these  pass  between 
them  through  the  mesenchymatous  septa  just  mentioned.  The  con- 
tents of  the  testes  consist  of  sperm  cells  in  various  stages  of  develop- 
ment, scattered  witliout  any  regularity.  In  some  species,  as  in 
Dididopliora  scssiUs  (PI.  XI,  fig.  5),  I  have  often  (observed  cells  with 
larofe  nucleus  ari-jm"'ed  in  a  sin^-le  laver  on.  the  wail  of  the  testis  ; 
but  tliese  seemed  not  to  form  ii  perma.nent  epithelium.  For,  they 
were  only  loosely  a.pposed  to  the  mesenchyma,  and  in  m:uiy  testes, 
especiadly  in  those  in  which  the  greater  part  of  the  sperm  cells  had 
finished  their  development,  they  were  wholly  absent.  A  general  view 
of  the  contents  of  the  testes  may  be  obtained  from  fig.  7,  PI.  Y,  figs.  3 
&  5,  PL  XI,  fig.  7,  PI.  XXIII,  and  fig.  2,  PI.  XXIV.  The  most 
conspicuous  elements  besides  the  already  developed  spermatozoa  are  the 
groups  of  large  nuclei  containing  a  certain  number  (how  many  I  have 
not  been  able  to  make  out  with  s;itisfacti(Hi)  oï  chnjmacin  granules,  the 
interspaces  of  which  stain  uniformly  but  far  more  weakly  with 
haematoxvlin,  and  the  cells  of  large  dimensions  usu;dly  more  or  less 
of  a  sDherical  form,  with  a  simrle,  lonir  thread  of  chromatin  formino'  an 
irregular  .skein,  or  witli  numerous,  more  or  less  lozenge-shaped  pieces 
of  chromatin.  The  large  nuclei  just  mentioned  were  usually  sur- 
rounded by  such  :i  scanty  layer  of  protophism  as  almost  to  look  naked. 
Besides  these  there  are  also  groups  of  much  smadler  nuclei  imbedded 
together  in  a  unifrrui  mass  of  very  finely  granular  protoplasm,  which 
sometimes  sliowed  traces  of  separation  corresponding  to  each  nucleus. 

The  various  elements  above  characterised   are  obviously  stages  in 
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the  development  of  spermatozoa  from  the  mother-cells  ;  and  a  ulance 
at  them  will  convince  one  that  spermatogenesis  must  be  effected  in 
this  group  in  a  m;inner  quite  different  from  what  we  are  w(jnt  to  see 
in  others.  I  have  endeavoured  to  trace  the  various  stages  of  sper- 
matogenesis, and  altliough  I  have  not  come  out  perfectly  clear  in  every 
point  of  detail,  still  I  believe  I  can  communicate  the  result  as  being  in 
the  main  correct.  I  have  represented  the  various  stages  in  fig.  3,  PI. 
VI,  as  found  in  MicrocolyJe  cmulata.  The  various  zones  that  have 
been  described  by  recent  writers  in  tlie  genital  ghinds  can  not  be 
distinguished  in  tlie  testes  of  the  ectoparasitic  Trematodes  ;  on  the 
contrarv,  the  sperm  mother-cells  as  well  as  the  spermatozoa  in  various 
stages  of  development  are,  as  already  stated,  mingled  pell-mell.  The 
youngest  stage  is  probably  that  of  the  smrdi  nuclei  already  referred  to 
as  forming  a  group,  each  having  a  finely  granular  cytojjlasm  of  its  own 
(PL  VI,  fig.  o,  a)  and  containing  a  small  number  (-1  or  5)  of 
chromatin  granules.  These  nuclei  gr<3w  larger  and  larger,  and  the 
chromatin  granules  increase  in  number  and  also  more  or  less  in  size  ; 
the  cytoplasm,  however,  seems  to  remain  abnost  constant,  and  in  the 
stages  re|jresented  in  !>  and  c  it  forms  an  inconspicuous  thin  layer 
around  each  nucleus.  Tlie  individual  nuclei  become  more  and  more 
detached  from  one  another  ;  but  I  have  sometimes  observed  them  in 
these  stages  still  kept  together  by  a.  common  mass  of  protoplasm  ((/). 
The  nuclei  still  i>'row  and  u'row,  and  the  chromatin  iri'-^nules  increase 
considerably  in  number  (f)  ;  and  although  I  have  not  been  able  to 
observe  the  intermediate  stage,  these  granides  must  come  either  to 
form  a  reticulum  and  then  a  single  thread,  or  passing  over  the  re- 
ticulum stage  form  directly  the  single  thread.  The  stage  which  I  take 
to  be  the  next  is  represented  in /'.  Plere  the  chromatin  forms  a  single 
thread  coiled  so  as  to  form  numerous  loops,  and,  so  far  as  I  have 
observed,  having  no  end  ;  the  nuclear  membrane  has  also  disappeared 
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and  tlie  tlirend  lies  in  a  very  finely  oTannlar,  weakly  staining'  substance. 
Then  this  tlircad  splits  int(j  nunievoiis  shorter  ]>ieees  (r/),  which 
o-radnally  separate  more  and  more  from  e:ich  other,  and  hnallv 
occupy  rlie  perijtliery  of  tlic  rommi^n  mass  in  which  tliey  lie  imlx'd(](Ml 
(//.  /).  At  this  stag'e  each  piece  of  chromatin  lias  assumed  a  lozeno^e 
shape,  and  become  intersected  by  small  clear  spaces,  effectinir  a 
partial  division  of  it  into  several  ])arts.  Tt  contracts  more  and 
more  and  finally  l)ecomes  a  verital)le  nucleus  (/,)  havino-  a  contain- 
ing mend)rane  with  a  few  granules  of  chromatin  (chromosomes) 
inside.  The  newly  fonned  nuclei  then  repeat  the  very  same 
changes  above  described,  but  how  manv  times  it  is  impossible  to  tell. 
The  small  lozenge-shaped  chromatin  ])ieces  fln;dly  formed  then  liegin 
to  lengthen  from  one  end  (;;/).  this  time  apparently  without  becoming 
a  veritable  nucleus  such  a.s  is  represented  in  /,■.  The  tail  continues  to 
lengthen  more  and  more  until  oidy  a  small  portion  of  the  chromatin 
remains  as  the  liead,  so  that  the  ripe  spermatozoon  has  tlie  form  of  a 
long  pin,  formed  head  and  tail  thronghout  of  chromatin  (//)  ;  and  all 
the  spermatozoa  derived  from  a  single  mother-cell  of  the  last  gene- 
ration f)rm  a  bundle,  with  the  head  imbedded  in  a  common  m;iss 
of  ftnely  grannlar  protoplasm.  Tt  may  l)e,  however,  that  the  ])roto- 
plasm  f  jrms  an  exceedingly  tln'n  layer  around  the  head  ;is  well  ;vs 
the  tail.  The  spermatozoa  seem  finally  to  free  themselves  from  the 
mass  of  ])rotoplasîn  ;  ïov  I  have  sometimes  observed  similar  masses 
floating  in  the  cavity  of  the  testes  (o).  In  /  I  have  figured  a  stage 
which  does  not  seem  to  come  in  well  in  the  above  series,  and  which 
I  have  observed  only  rarely.  It  may  perhaps  re]:)resent  a  stage  im- 
mediately prior  to  the  one  rejiresented  in  /.:  and  of  exceedingly 
short  duration.  In  it  the  small  nuclei  hsive  each  n  cytoplasm  of  its 
own  (^f  |)rismatic  shape.  -ukI  are  arranged  on  the  surf  ice  of  a  central, 
spherical  mass  of  prot(-)plasm,  whicli  is  whollv  destitute  of  ;i  nucleus. 
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The  above  account  of  sperniatoo'enesis  lias  heen  based  on  observa- 
tions OÏ  MlcrocotijJc  caiidaia  ;  but  the  process  is  essentially  the  same  in 
all  the  genera  treated  of  in  this  paper.  It  will  be  seen  that  it  (lifters 
in  many  res])ects  from  the  statements  of  other  writers''  on  the  same 
subject  ;  but  the  various  stages  observed  seem  to  me  to  be  capable  of 
orderly  arrangement  only  in  the  w;iv  indicated  nbove.  The  process  of 
spermntogenesis  -dx^ve  descril)ed  nlso  differs  considerably  from  that 
which  t^kes  ])l:ice  in  DipJozoou  (IM.  \\^  hg.  4).  In  this  the  sperm 
mother-cell  iirst  divides  by  ordinary  mitosis,  then  effects  what  has 
been  termed  reduction-divisiori  ;  and  each  (hiu2:hter-cell  thus  formed 
developes  into  a  spermatozoon,  in  which  the  chromos(mies  can  still  be 
distinctly  seen.  Finally  the  mode  of  division  above  descril)ed  is  so 
different  from  ordinnrv  mitosis  that  I  am  not  able  to  say  what 
relation  it  bears  to  that.  This  and  (^ther  ol)scure  poiiits  indicated 
above  I  must  leave  to  future  investigatioris. 

A^AS  DEFEr^EXS — Iri  Tristoiniim  the  vasa  etferentia  that  proceed 
from  the  testes  can  in  most  cnses  be  traced  out  ;  but  this  is  possible 
only  when  thev  are  made  visible  l)y  being  tilled  with  spermatozoa, 
which  stain  very  dee])ly  with  most  colouring  fluids.  The  vasa 
etferentia  unite  with  one  another  and  finally  foi'm  a  ]):u'r  of  large 
vasa  etferentia,  which  again  unite  with  each  other  in  the  median 
line  of  the  body  and  form  a  single  vas  deferens.  This  is  at  first  of 
small  calibre,  but  liecomes  gnidually  larger  îind  larger  as  it  proceeds 
forwards  on  the  left  side  of  the  ovary,  and  after  undergoing  numerous 
smaller  windings,  forms  just  in  front  «^f  the  ovary,  a,  large  loop,  the 
closed  end  of  which  is  directed  towards  the  right  side  of  the  l)ody,  and 
in  most  species  also  more  or  less  forwards   (PI.  XX,  fig.  1  ;   PI.  XIII, 


1).  Kerbert — Beitrag  z.ur  Kenutniss  der  Treinatoden.  Archiv  f.  mik.  Anatomie,  Bd.  XIX, 
1881.  p.  559  et  infra.  Also  Monticelli  —  (According  to  Braun's  report  in  Centralhlatt  f. 
Bakteriologie  u.  Parasitenknnde,  XTTI.  Bd.,  1893,  p.  180). 
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fig.  S  ;  ?].  XXIY,  iig's.  G,  9,  &  10  ;  PI.  XXY,  figs.  1,  3,  5,  8,  &  9). 
It  then  proceeds  either  staight  forwards  or  else  a  little  to  the  left, 
makina"  all  the  while  niiineroiis  small  hut  close  convolutions  :  and 
then  tin'nino'  more  or  less  towards  the  rio-ht  on  the  dorsal  side  of  the 
penis,  enters  the  latter  close  to  its  hase.  Here  it  forms  a  swelHng, 
the  ve.'iiciihi  seniinalis^  and  then  again  contracting  to  a  very  small  caii;d 
arid  traversing  the  penis  parallel  to  its  central  ca^■itv,  opens  finally 
int(^  this  at  some  distance  from  its  apex,  in  some  species  on  the  t(^])  of 
a  papilla  (PI.  XXIT,  fig.  4).^* 

St.-Pemy-*  distinguishes  in  Trisloiuiim  three  ])ortions  of  the 
vas  deferens,  vi.:.,  (1)  the  single  "canal  seminal,"  ('2)  the  '•  vésicule 
('jacidatrice  "  situated  in  the  penis  and  receiving  at  one  of  its  ends  the 
narrow  termination  of  the  seminal  can;d  and  contiimed  at  the  other 
into  the  (3)  ''  canal  ('jaculateur,"  with  which  it  communicates  hv  a 
very  short,  narrow  canal.  It  does  not,  however,  seem  to  me  necessary 
to  distinguish  these  parts.  As  I  have  mentioned  abt^ve,  there  are 
numerous  constrictions  in  the  course  of  the  vas  deferens;  but  these 
are  cpiite  irregular,  and  can  not,  in  my  opinion,  he  taken  as  marking 
off  distinct  portions  of  the  vas  deferens  from  each  other.  It 
is,  however,  convenient  to  designate  that  jiortion  of  the  vas  deferens 
wliich  lies  within  the  penis  the  ductus  cjacuJatorlus,  although  it  should 
be  remembered  th;it  in  many  species  this  is  not  the  only  portion  that 
is  concerned  in  ejecting  the  s]ierm  fluid.  In  TrUtomum.  and  Epihdella, 
this  portion  is  provided  with  circular  muscular  fibres  (PI.  XXII,  fig. 
I  ;   PI.  XXVI,  fig.  7). 

In  Epihdella  a  short  vas  efferens  proceeds  from  each  testis  ;  but 
s<wn   unites   with   its  fellow  and   forms   a  single  vas  deferens.     This 


1).     For  minuter  details  see  the  description  of  species. 

2).     G.  St.-Remy— Contribution  à  l'étude  de  l'appareil  (génital  chez  les  Tristouiiens.    Archives 
de  Biologie,  T.  XIT,  1892.  p.  5  et  iufra. 
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tlieii  niiis  forwards  on  the  left  side  of  the  oVnr}',  tlien  towards  tlie  rii^-lit, 
then  ag'ain  forwards,  nnderg'oinir  more  or  less  winding's  on  the  wa}^, 
and  then  towards  the  dorsal  side  of  the  ])enis,  which  it  erjters  near  its 
h'lse  and,  traversini>'  it  lonu'itndinally,  finally  opens  into  its  caA'ity 
near  or  at  its  apex,  jnst  as  in  Trisfoiiiiini  (IM.  XXVI,  tiu's,  1,  o,  4, 
&  ()).  Dni'inii'  its  course  the  vas  deferens  nndero-oes  nnnierons  con- 
sti'ictions  and  enlargements. 

In  Microcoiijlc,  A.xim\  Diclidophora,  ( kUocotiile,  llcxacoiijJc,  Calicn- 
tijle,  i\[onocotiih\  and  OtirliocnttjJe  I  liave  not  been  ahle  to  (observe  the 
vasa  etferentia.  In  these  u'cnera,  the  irre^'ulai'  r-avities  of  the  mes- 
enchyni:i  l)etween  tlie  testes  probahly  ser\e  as  such.  The  singde  vas 
deferens,  howewr,  can  in  all  these  genera  he  followed  witli  certainty 
up  to  the  testes.  In  Cdlicoh/Ie  the  vas  deferens  proceeds  forwards  on 
the  left  side  of  the  median  portion  of  the  body  to  near  the  pli:u*ynx,  and 
then  turns  backwards  and  towards  the  riHit  and  contirmes  its  course 
into  the  penis.  In  most  of  the  other  geneni  above  mentioned,  the  vas 
deferens  takes  its  origin  from  the  testes  more  on  one  side  of  the  l)ody, 
right  or  left  according  as  the  case  may  be,  and  undergoing  numerous 
windings  on  its  course  forward,  opens  finally  int(i  the  genital  atrium. 
When  the  uterus  and  the  vas  deferens  come  to  lie  in  the  same  sagittal 
plane,  the  latter  is  always  situated  on  the  dorsal  side,  and  opens  into 
the  genital  atrium  also  more  dorsally  than  the  former.  In  A.rinc 
and  Microcoti/h'  the  vas  deferens  proceeds  foi- wards  on  the  ventral 
side  of  the  ovary  (Pis.  I,  II,  &  ^^T). 

The  wall  (^f  the  vas  deferens  consists  in  most  species  of  a 
structureless,  refractive  membrane  <^f  varyino-  thickness  accordino-  to 
the  species,  and  whfjlly  destitute  of  nuclei  ;  Ijut  in  some  species  there 
is  a  niore  or  less  distinct  protoi)lasmic  layer  separated  from  the 
mesenchyma  Ijy  a  basement  membrane,  and  exhibiting  at  irregular 
distances,    rounded  or   oval,    well-stained    luiclei,    usually    containing 
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each  a  .single  iiucleolu^,  u.s  in  Microculijlc  chiri  (IM.  Y,  fig.  4), 
il/,  sciaeiiœ  (IM.  VI,  fig.  i>),  and  (Juchocotiik  spimicis  (PL  XM, 
fig.  (S).  It  seems  to  me  therefore  clear  that  the  structureless  membrane 
of  the  vas  deferens  (^f  most  species  is  to  he  regarded  as  the  transform- 
ed product  of  the  originally  cellular  epithelium  ;  and  this  becomes  the 
more  pr(jba-ble  when  we  see  that  nuclei  are  present  in  some  parts  of 
the  uterus  but  are  wholly  absent  from  others,  as  will  l)e  described  later 
<)n.  In  those  species  in  Avhich  the  wall  of  the  vas  deferens  consists 
ordy  of  a  structureless  membrane  there  is  often  a  coarsely  granular 
layer  on  the  inner  surface  of  the  wall,  wliich  will  be  described  pre- 
sently in  treating  of  the  prostate  gland.  In  most  species  the 
vas  deferens  is  wh(3lly  destitute  of  any  musculature  ;  but  in  some,  as 
in  Mkrocotijlc  sciacuœ  (PI.  VI,  fig.  2)  and  HcxacoiijJc  (PI.  XII,  fig.  5), 
it  is  provided  with  a  single  layer  of  circular  filjres. 

In  ]\Ionocotijle  there  is  a  peculiar  organ  around  the  vas  deferens  at 
a  short  distance  from  where  this  opens  outwards  (PI.  XVII,  fig.  1 
&  PI.  XVIII,  fig.  o,  hul.  cj.).  It  is  spherical  in  shape,  is  holhjAv, 
and  is  traver.sed  by  the  vas  deferens.  The  wall  of  this  organ  is  very 
thick,  and  consists  of  connective  tissue  fibres  Avhich  are  all  arranged 
radially  ;  it  is  bounded  both  internally  and  externally  Ijy  a  structure- 
less membrane  ;  but  the  external  membrane  is  incomplete  f  )r  a  short 
space  on  the  dorsal  side,  and  here  the  substance  of  the  wall  is  directly 
continuous  with  the  surrounding  mesenchyma, — the  one  passing 
oTacluallv  irito  the  other — thus  showinir  that  both  are  (_)f  the  same 
nature.  On  the  surfice  of  the  internal  limiting  membrane  there  is  a 
thin  granular  layer  ;  and  just  externally  to  the  same  membrane  there 
is  a  layer  of  circular  muscular  fibres  (PI.  XVIII,  fig.  3,  huL  cj.).  The 
only  use  that  I  can  attribute  to  this  organ  is  to  eject  the  sperm, 
and  I  shall  therefore  call  it  hidJnis  cjaculatoriu^.  Around  it  there 
is    a    circular    canal,     the    plane    of  which    coincides    with   that    of 
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the  body  (PI.  XVIII,  fig.  3,  .r),  and  the  wall  of  which  consists  of  a 
thin  refractive  membrane,  which  bears  at  some  points  flattened  nuclei. 
I  have  not  observed  any  connection  of  this  canal  with  the  excretory 
vessel,  and  am  at  a  loss  to  say  what  purpose  it  may  serve. 

In  Calicot[ilc  also  there  is  a  hulhus  ejacidatoriiis.  It  is  situated  on 
the  terminal  portion  of  the  vas  deferens  close  to  the  penis,  and  is  a 
somewhat  dumb-bell  shaped  organ  consisting  of  a  compact  connective 
tissue  entirely  separated  from  the  surrounding  mesenchyma  by  a 
membrane.  The  terminal  rounded  portions  of  the  organ  are  liollow, 
and  these  hollows  seem  to  communicate  with  the  vas  deferens  by  a 
very  narrow  canal,  although  on  this  point  I  am  not  able  to  make  a 
positive  statement  owing  to  the  scantiness  of  material  (PI.  XIX, 
fig.  10).  Considering,  however,  the  close  affinity  of  this  genus  to 
Moiiocotijle,  I  think  I  am  justified  in  calling  the  organ  in  question  the 
bulbils  ejaadatorius. 

An  ejaculatory  organ  similar  to  that  of  Monocolijle  has  been  de- 
scribed by    St.-Pemy'-*    m  MicrohoiltriunK 

Penis — In  many  species  the  terminal  portion  of  the  vas  deferens 
is  surrounded  by  a  mass  of  connective  tissue  which  presents  a  very 
different  appearance  from  the  general  mesenchyma  of  the  body,  and  is 
sometimes  separated  from  it  by  a  distinct  membrane.  I'liis  [)ortion 
deserves,  in  my  opinion,  the  name  of  penis,  but  it  is  clearly  to 
be  distinguished  from  the  structure  in  connection  w^ith  the  genital 
atrium  hei'eafter  to  be  described.  In  many  species  two  portions  can 
again  be  distinguished  in  the  penis,  viz.,  a  more  distal,  cliitinoiis  por- 
tion and  a  more  proximal  portion  consisting  of  ordinary  connective 
tissue  or  of  a  modification  of  it.  The  latter  portion  I  shall  call  the 
conned ive-iissuc  penis  and  the  former  the  chitinoiis  penis. 

1).     G.  St.-Eeuiy— Etude  de  l'appareil  génital,  etc.,  p.  31. 
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The  form  and  cliaructur  of  the  penis  are  characteristic  of  the 
genera,  and  will  therefore  he  treated  separately  for  eacli. 

(Dicl'uiopliora — In  this  genus  the  penis  is  an  ellipsoidal  body 
situated  right  at  the  end  of  the  vas  deferens  and  bored  by  it  through 
the  centre.  It  bears  a  certain  number  (the  number  varies  in  dif- 
ferent species)  of  chitinous  hooks,  together  constituting  the  chitinous 
penis  (PI.  X,  figs.  2  &  :)  ;  V].  XI,  fig.  4).  The  substance  of  the 
penis  consists  of  prismatic  fibres  arranged  at  right  angles  to  its 
central  cavity,  i.e.,  the  vas  deferens.  These  fil)res  are  exactly  like 
those  which  have  been  described  in  the  suckers  of  Micwcoltjh  and 
some  other  genera,  b<)th  in  their  general  appearance  and  in  their 
reaction  towards  stains,  and  are  separated  from  the  surrounding  mes- 
enchyma  by  a  distinct,  structureless  menil)rane.  The  chitinous  hooks 
are  arranged  at  regular  intervals  on  the  external  face  of  the  penis 
around  the  opening  of  the  vas  deferens,  and  although  the  proportions 
of  the  different  parts  ^'ary  in  different  species,  they  are  constituted 
alike  in  all  the  species  (^f  the  genus  descrdjed  in  this  paper.  Each 
hook  may  be  regarded  as  consisting  of  two  portions,  the  basal  and  the 
distal.  Tlie  distal  portion  C(3nsists  of  a  slender,  chitinous  thread,  and 
may  be  described  as  forming  a  loop,  the  free  ends  of  whicli  liave  fused 
together  (PL  X,  figs.  7  &  10).  This  sits  by  the  round  end  of  the 
loop  on  the  basal  portion  in  such  a  way  as  to  form  an  angle  with 
it.  The  bas;d  portion  is  hour-glass  shaped  wlien  looked  at  from  the 
front  and  is  imbedded  in  the  superficial  p:u't  of  the  substance  of 
the  penis-bulb  by  its  triangular  end  (Pi.  X,  figs.  7  &  10,  }>).  In 
profile  the  basal  portion  looks  somewhat  triangular  (PI.  XI,  fig.  4). 

Octocotyle — In  this  genus  the  connective-tissue  penis  consists  of 
a  median  saucer-shaped  body  with  two  lateral  bean-shaped  bodies 
mounted  on  its  edge  (PI.  IX,  figs.  5,  12,  &  lo).  The  median 
body     is    perforated    through   its  centre    by    the    vas    deferens,    and 
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on  its  external,  concave  face  bears  a  number  of  recurved,  chitinous 
spines,  whicb  togetlier  constitute  the  chitinous  penis.  Each  of  tliese 
hooks  consists  of  a  mound-shaped  basal  ])ortion  and  a  h(jl]ow,  spinous 
distal  portion.  The  substance  of  the  penis  bull)s  has  the  same  his- 
tological structure  as  that  in  Diclidopliora. 

Calicotylc — In  this  g-enus  the  connective-tissue  penis  is  a  some- 
Avhat  kidney-shaped  body  formed  of  fibrous  tissue  containing  nuclei, 
separated  however,  from  the  surrounding  mesenchyma.  by  a  distinct 
membrane,  except  at  one  {)lace  where  the  fibres  of  the  surrounding 
niesenchvnia  are  seen  to  l)e  directly  continuous  witli  those  of  the  penis 
(IM.  XTX,  fig.  11).  The  ])enis  has  one  end  smaller  than  the  other, 
and  in  its  natural  state,  is  placed  so  that  its  smaller  end  occupies 
a  more  dorsal  position  in  tlie  body  than  the  other  (PI.  XIX,  figs.  7 
&  11).  Its  smaller  end  is  directly  continued  into  the  chitinous  penis, 
which  is  an  exceedingly  long,  hollow  tube  with  obliquely  cut  end, 
and  is  twice  l)ent  on  itself  in  sucli  a  way  that  the  middle  portion 
crosses  the  middle  of  the  distal  portion  (PI.  XIX,  fig.  10).  As 
just  side,  its  base  is  directly  applied  to  the  outer  end  of  the  con- 
nective-tissue penis  (PI.  XIX,  fig.  11);  and  it  lies  in  a  tubular 
ca>ity  just   large  enough   to   receive  it,   the  direct  continuation  of  the 


oonital  atnum. 


Moiiocotylc — The  connective-tissue  penis  is  in  tliis  genus  a 
somewhat  pear-sliaped  organ  attached  to  the  body  by  its  smaller  end 
at  the  l)otiom  of  the  genital  atrium  (PI.  XVIII,  fig.  o),  and  is  perfo- 
rated by  a  canal.  The  substance  of  tlie  penis  consists  of  fibres  which 
are  of  similar  general  appearance  to  those  of  the  suckers  of  Micro- 
cot  i/Ic  and  some  other  genera,  but  are  finer  and  stain  better  with 
hiematoxylin.  They  are  arranged  perpendicularly  to  the  surface  of 
the  penis,  and  at  its  base  are  seen  to  be  directly  continued  into  the 
mesenchyma  of  the  body,  which,  however,  consists  in  this  region  of  a 
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finely  librous.  coinp:i(*r  connective  tissue  (PI.  X^'^T,  i\<x.  ,']).  The 
chitinous  penis  is  t>iniil;u'  to  that  of  CnUeotiih',  but  is  shorter  ;in*l  more 
slender  (PI.  XVIT.  tigs.  \  &  2  ;  PI.  XA'III.  h.o-s.  3  .<:  7).  ;.n.l  is 
somewh.-'.t  spiral.  Tts  h:(se  is  (lire<.-tly  :ij)[)lie(l  to  the  terininaiioii 
of  the  vas  deferens,  and  lies  enclosed  in  the  tubular  cavitv  of  the 
])enis  Avitli  only  its  terminal  |)ai't  ])rojeetinii'  iiito  the  î^'enital  atianm 
under  the  usual  cii'cumstances. 

Tristoniinn  and  Epihdella — In  these  genera  the  chitinous  penis 
is  entirely  wanting,  and  in  both,  the  ])enis  is  neai-Iy  alike  in  structure  as 
well  as  in  ])Osition  relative  to  the  other  parts  of  the  geriital  organs. 
Unlike  all  the  genera  liitherto  described,  the  common  genital 
pore,  or  in  some  species  the  se])arate  male  and  female  openings,  are 
situated  quite  in  tlie  later;d  part  of  the  body,  a  little  behind  the  left 
anterior  sucker.  The  penis  is  an  elongated,  hollow.  sul)C<^niçal  body 
projecting  for  the  greater  part  of  its  whole  length  into  the  genital 
atrium.  The  basal  pi^rtion  of  the  penis  is  separated  from  the  surround- 
ing mesenchyma  by  a  thin,  dense  layer  of  connective  tissue  which  yiyid- 
ly  takes  u])  the  stain.  This  layer  is,  however,  absent  for  a  certain 
extent  at  the  yer}^  base  of  tlie  ])enis,  so  that  here  the  substance  of  the 
penis  is  directly  contiraious  with  the  general  mesenchyma  of  the  l)ody 
(PI.  XXII,  hg.  '2).  The  cavity  of  the  penis  is  tubular  foi-  the  grea.ter 
part  of  its  length,  luit  at  its  base  it  is  enlarged  spherically  :ind  receives 
the  openings  of  the  ])rostate  glands. 

The  substance  of  the  penis  is  somewhat  différent  in  histological 
structure  in  different  species;  l)ut  generally  it  consists  of  a  loose, 
reticulated,  fibrous  connective  tissue  (PI.  XXII.  fig.  4;  1^1.  XXIV,  fig. 
1).  In  tliose  s[)ecies  the  mesenchyma  of  which  is  more  or  less  of  a 
syncytial  nature,  as  TriM.  siniuduin.  the  meshes  of  the  connective  tissue 
are  filled  with  a  gramdar  substance  ;  Init  the  fibrous  element  seems 
always  to  pre])onderate  in  the  penis  (PI.  XXII,  hg.  4).      4^)wards  the 


96  s.  GOTO. 

internal  and  external  surfaces  of  the  penis,  the  connective  tissue  is  re- 
])Iaced  by  a  granular,  or  a  uniformly  staining-,  homogeneous,  substance. 
In  Tristoiuiim  ovale  I  have  observed  in  the  substance  of  the  penis 
numerous,  small,  spherical,  vesicular  bodies  ^vhich  stain  deeply  with 
iKPmatoxylin  (PI.  XXIV,  fig.  1),  and  which  are  quite  different  from  the 
rniclei  of  the  mesenchyma,  but  may  be  tlieir  remn:)nts.  In  the  species 
just  mentioned  and  in  Trl^t.  Jtipavaxithnim  the  internal  surface  of  the 
tidjnlar  cavity  of  the  penis  is  raised  into  numerous  subconical  or 
m(3und-like  elevations  closely  crowded  together  and  pressed  against  one 
anothci'  (PI.  XXIV,  fig.  1)  ;  in  T/'/.sf.  foJiaceiim  also  there  are  similar 
papilliP,  but  they  are  much  smaller.  These  papilhp  consist  of  a 
coarsely  gi'amda]"  siibshmce  which  stain  deeplv  with  lupmatoxylin. 
Internally  this  grarnilai'  substance  passes  graduallv  into  the  fibrous 
connective  tissue. 

The  penis  is  provided  with  a  musculature  of  its  own,  which  con- 
sists of  four  sets  of  fibres,  r/r.,  the  internal  and  the  external  circular  fibres, 
the  lon<iitti(liual,  and  the  retractor  fibres.  Of  these  the  external  circular 
fibres  are  by  far  the  inost  strongly  developed.  In  Trist,  ovale 
(PI.  XXTV,  fig.  1)  they  form  a  layer  about  10/^  in  thickness  just  inside 
the  external  membrane  of  the  ])enis,  but  se])arated  from  it  by  a  small 
interval.  Xext  these  come  the  longitudinal  fibres  whicli  do  not 
form  bundles,  the  individual  fibres  l)eing  separated  fiv^m  one  another 
bv  greater  or  less  intei-vals.  They  are  direct  continuations  of  some 
of  the  longitudinal  muscular  fibres  of  the  body,  and  are  attached  at 
the  apex  of  the  penis  to  its  external  limiting  membrane.  The 
internal  circular  fibres  are  situated  just  inside  the  internal  limiting 
membrane  c^f  the  penis,  or  in  those  cases  where  the  internal  surface  of 
the  penis  is  raised  into  pa])ilkr,  just  at  the  base  of  these,  and  are,  so 
far  as  I  have  observed,  arranged  in  a  single  row.  The  individual 
fibres  are  also  smtdler  than  the  external  circular  fibres.      The  retractor 
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muscle  consists  of  a  few  fibre«,  wliicli  are  attached  to  the  base  of  the 
penis  n  little  towards  one  side. 

It  is  perhaps  hardly  necessary  to  remark  that  the  relative  thick- 
ness of  the  ditt'erent  layers  of  muscular  fibres  just  described  varies 
according  to  the  species. 

Under  the  usual  circumstances  tlie  penis  lies  complctclv  in  the 
genital  atrium;  but  it  is  sometimes  seen  |)rojecting  from  the  opening 
of  tlie  atrium,  wliidi  is  tlien  thereby  forcibly  enlarged  (PL  XXTII, 
fig.  S). 

Oncliocotyle — In  this  genus  the  penis  is  very  difterent  from  those 
hitherto  described,  at  least  in  its  relation  to  other  p:u'ts  of  the  ^enital 
ducts.  It  does  not,  namely,  project  into  a  genital  atrium — this  is 
indeed  entirely  wtuiting  in  this  o-enus — or  into  a  homoloofous  ca^•itv. 
but  is  constituted  simjtly  by  a  mass  of  peculiar  connective  tissue  around 
the  terminal  portion  of  the  vas  deferens,  which  therefore,  consistently 
with  our  nomenclature,  is  to  be  called  the  ductm  ejaculntoruiii 
(PI.  XA'I,  hg.  7).  This  mass  of  connective  tissue  is,  roughly  speaking, 
conical  in  sliape,  and  is  separated  from  the  surrounding  mesenchyma 
by  a  thin  layer  of  well  staining,  dense,  fdjrous  connective  tissue, 
just  as  in  Trisloiituin.  lUit  unlike  what  is  seen  in  th-at  species  the  sub- 
stance of  the  perds  consists  of  a  strongly  réfringent,  somewhat  yel- 
lowish, structureless  substance  which  does  not  stain  with  liaematoxylin, 
but  which  is  traversed  bv  more  or  less  well  staininir,  reticulated  fibres. 
It  contains  a  small  number  of  nuclei  which  are  perfectly  like  those  of 
the  surrounding  mesenchyma,  and  are  sometimes  surrounded  by  a 
granular  protoplasm  (PI.  XV,  fig.  10;  PI.  XVE,  fig.  7).  The  diiclu.<i 
ejaculatoriux  makes  munerous  windings  in  the  penis,  and  finally  opens 
into  the  uterus  just  before  this  opens  to  the  exterior. 

Jxine,  Hexacotyle,  andjvlicrocotyle  reticulata — Strictly  speak- 
ing there  is  no  separate  organ  that  can  be  called  penis  in  these  forms  ; 
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hut  tlie  mcsendiyma  around  the  terminal  portion  of  the  vas  deferens 
has  assumed  a  character  more  or  less  different  from  tliat  of  the  other 
parts  ;  and  althougli  it  is  not  so  distinctly  separated  from  the  remaining 
portion  as  in  Oiichocotijle,  it  still  forms  doubtless  the  morphological 
equivalent  of  the  penis.  Physiologically,  too,  this  portion  seems  to 
deserve  the  name,  since  in  Hexacotijle  (PI.  XLl,  fig.  H)  numerous 
muscul'U*  filjres  tidvC  rise  from  tlie  papilla  on  the  top  of  which  the  vas 
deferens  opens,  and  taking  mostly  a  direction  backwards  are  inserted 
into  tlie  dorsal  wall  of  the  body.  These  constitute  doubtless  the 
retractor  muscle.  In  Axinc  (PI.  YII,  tig.  5  ;  PI.  VIIl,  üg.  3)  I  have 
not  been  able  to  demonstrate  the  presence  of  any  retractor  ;  but  the  ter- 
minal p<n'tion  of  the  vas  deferens  is  surrounded  by  a  mass  of  connective 
tissue  which  is  very  similar  to  that  of  the  penis  of  Oiwhocotijle  with  the 
only  difference  that  the  meshes  are  closer  and  the  fibres  finer,  and 
which  remains  wholly  unsüiined  by  b<jrax-carmin.  An  exactly  similar 
tissue  is  present  in  Microcotijk  veticulata  (PI.  Y,  fig.  (>),  a  species 
which  approaches  in  many  respects  the  genus  Axinc.  ITad  a  mem- 
brane been  developed  around  this  peculiar  mass  of  connective  tissue 
nobody  would  hesitate  to  call  it  the  penis;  but  as  it  is,  we  can  not 
give  it  a  distinct  boundary.  Physiologically,  however,  there  is  little 
doubt  that  this  tissue  acts  as  a  true  penis;  for  in  MicrocotijJc  reticulata 
and  Axinc  ahcrram  the  internal  surface  of  this  part  of  the  vas  deferens 
is  armed  with  numerous  chitinous  s})ines  (PI.  \",  fig.  O  ;  PI.  YII, 
fig.  G  a).  In  the  former  species  each  spine  consists  of  a  hemispherical, 
basal  portion  :ind  a  spinous,  distal  portion,  and  is  perfectly  straight  ; 
in  the  latter  species  tlie  spines  are  simple  and  are  slightly  curved.  It 
is  difficult  to  conceive  the  use  of  the.se  spines  unless  the  portion  that 
bears  them  can  be  evaginated. 

The   chitinous  copulatory   organ  of  Microcotijlc  is  somewhat  dif- 
ferent from  those   hitherto   described,  and  will  be  treated  of  in  connec- 
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tion  with  the  genital  titriuin.  In  Hexacodjle  the  homologue  of  the 
connective-tissue  penis  of  such  genera  as  Tristonuun,  EpihdeUa,  and 
Monocotijle  is  present  in  the  form  of  a  conical  papilla  at  the  top  of 
which  opens  the  vas  deferens,  as  will  be  explained  under  '  General 
Considerations.' 

Glandula  puostatica — So  far  as  I  know,  the  prostate  gland  has 
hitherto  been  described  only  in  Trist oimnii  among  the  ectoparasitic 
Trematodes  ;  but  according  to  my  observations  it  is  present  in  all  the 
genera  described  in  this  paper.  Only  in  Oclocotijlc  I  have  not  been 
able  to  demonstrate  it  owins:  to  scantiness  of  the  material  and  its  bad 
preservation.  Even  early  in  the  course  of  my  present  studies  my 
attention  was  drawn  to  cells  of  a  peculiar  appearance  around  the  vas 
deferens,  wliich  were  very  luilike  those  of  the  mesenchyma  ;  but  tlieir 
nature  long  remained  to  me  a  problem.  In  Axine  (PI.  YIII,  tig.  1) 
and  Microcotijk  (?1.  Ill,  fig.  10  ;  PI.  Y,  fig.  6)  they  always  occupy 
the  mediîui  portion  of  the  body,  and  in  some  species  this  portion  is  al- 
most wholly  occupied  by  tliese  cells  to  the  exclusion  of  all  others  (PI. 
Ill,  fig.  10).  They  are  of  a  rounded  or  more  frequently  of  a  polygo- 
nal outline,  with  a  finely  granular,  deeply  staining  protoplasm  destitute 
of  any  distinct  external  membrane.  In  Microcotijh  the  nucleus  is 
usually  very  large  and  conttiins  one  or  more  nucleoli  ;  but  in  Axiuc  it 
is  smaller  (PI.  VIII,  fig.  1).  In  Monocotijle  also,  peculiar  cells  can 
always  be  observed  in  the  mesenchyma  around  the  vas  deferens 
(PI.  XYIII,  fig.  2,  /^ro.s.  (jl.)  which  always  f  )rm  a  group  very  con- 
spicuous in  sections.  The  individual  cells  are  in  this  case  provided 
with  a  membrane  of  its  own,  and  are  more  or  less  vacuolated,  the 
granular  protoplasm  farming  simply  a  thin  layer  just  inside  the  cell- 
membrane,  or  radiating  in  threads  from  the  nucleus  towards  the  peri- 
phery, or  sometimes  distributed  uniformly  but  thinly  through  the  cell- 
body.     The  form  of  the  cells  is   either  polygonal  or  globular,   and  the 
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nucleus  which  mostly  occupies  a  central  position  is  very  small  and 
contains  a  sino'le  or  a  few  small  nucleoli.  In  this  «-enus  as  well  as  in 
Axine  and  Microcotijle  the  cells  in  question  are  mostly  present  around 
the  terminal  half  of  the  vas  deferens  and  are  entirely  absent  near  the 
testes.  As  I  have  said  above,  these  cells  remained  to  me  an  enigma 
for  a  long  time  ;  judging  from  their  appearance  I  was  tempted  to  at- 
tril^ute  to  them  a  secretory  function.  Fortunately,  however,  the  study 
of  Hcxacotijk  in  the  latter  part  of  my  studies  solved  for  me  the 
enigma.  In  some  sections  of  llcxacoiijlc  acula,  one  of  whicli  I  have  re- 
produced in  hg.  5,  PI.  XII,  I  could  distinctly  trace  the  efferent  ducts 
of  numerous  cells  around  the  vas  deferens  having  a  coarsely  granular 
protoplasm.  These  cells  seemed  to  be  destitute  of  any  membrane, 
were  of  an  irregularly  polygonal  shape,  and  their  nuclei  contained 
each  a  single  or  sometimes  a  few  nucleoli.  They  are  therefore  very 
similar  to  the  cells  already  described  in  Microcotijle,  except  in  the 
coarseness  of  their  protoplasmic  granules.  Not  only  could  the  efferent 
ducts  be  distinctly  traced  up  to  the  thick  membrane  of  the  vas  deferens, 
but  a  granular  substance  exactly  similar  in  appearance  to  the  contents 
of  the  cells  al)ovc  described  (exce[)t  in  staining  more  deeply)  could  be 
observed  on  the  inner  surface  of  the  membrane,  forming  numerous 
prismatic  columns.  Each  of  these  columns  has  d(nibtless  been  formed 
by  the  secretion  of  a  single  cell,  which  is  therefore  the  prostate  (jiand. 
After  this  observation  every  one  would  admit  that  the  peculiar  cells 
around  the  vas  deferens  in  Axine,  Microcotijle,  and  Monocotijle  are  of  the 
same  nature,  since  they  occupy  similar  positions  and  closely  resemble 
one  another  in  their  appearance  as  well  as  in  their  reaction  towards 
staining  fluids.  I  liave  not  l)een  able  to  observe  the  efferent  ducts  in 
the  genera  just  mentioned  ;  but  this  is,  I  believe,  owing  to  the  fact  that 
the  glandular  cells  were  in  the  state  of  rest  when  the  animal  was  killed. 
At  least  in  the  case  of  the  shell-glands  afterwards  to  be  described,  the 
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efferent  ducts  can  not  be  obsei'ved  when  the  cells  are  not  in  an 
active  state.  I  believe  Lorenz'^  had  the  prostate  glands  before  him 
v\hen  he  speaks  of  cells  around  the  uterus,  which  had  a  granular 
protoplasm. 

In  Diclidoplwm  the  prostate  glands  are  more  scattered  than  in 
the  genera  hitherto  treated  of,  and  are  especially  abundant  around 
the  terminal  portion  of  the  vas  deferens.  In  this  genus  also,  the 
cells  are  wholly  destitute  of  external  membrane,  the  protoplasm  is 
finely  granular,  and  the  nuclei,  which  are  more  or  less  vesicular  in  ap- 
pearance, vary  nuich  in  size.  The  larger  ones  are  more  or  less  oval, 
and  contain  a  large  nucle(3lus  enclosing  a  vacuole,  and  a  few  smaller 
nucleoli.  After  secretion  the  cells  seem  to  shrink  to  a  very  small  size, 
and  in  these  shrunken  cells  the  efferent  ducts  are  very  distinct  (PI. 
XI,  fig.  4).  The  interior  of  the  vas  deferens  is  filled  with  numerous 
coarse  granules,  evidently  the  secretitjn  of  the  prostate  glands.  This 
secretion  seems  to  form  at  first  a  single  drop  for  each  cell  and  then  to 
break  up  into  numerous,  smaller  granules  (PI.  XI,  fig.  4).  In  On- 
cliocoitjk  the  prostate  gltuids  are  present  not  only  around  the  vas 
deferens,  but  also  on  the  more  ventral  side  of  the  body  (PL  XYI, 
fig.  <S),     The  cells  are  very  similar  to  those  of  Hc.vdcolijk. 

In  EpihMla  the  prostate  gland  is  an  egg-shaped,  or  elongated 
cylindrical  hollow  body,  lying  just  beliind  the  penis  and  communi- 
catino-  with  its  cavitv  either  directlv  or  bv  means  of  a  short  canal 
(PI.  XXA'I,  figs.  1,  3,  4,  &  6).  In  Epih.  ocala  (fig.  G)  the  wall  is 
composed  of  a  coarsely  granular,  well  staining  substance,  and  has  a 
distinct  basement  membrane  which  separates  it  from  the  mesenchyma. 
In  a  specimen  of  Epih.  Ishikairae  which  I  examined,  the  cavity 
contained  a  well  staining,  liomogeneous  coagulum  which  looked  very 


1).     Lorenz— Ueber  die  Orgmisation  der  Gattungen  Äxine  u.  Microcotyle.     Wiener  Arbei- 
ten, Bd.  1,  1877,  p.  8. 
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much  like  the  albuminous  substance  conüiined  in  the  egg-capsules  of 
the  earthworm  and  other  animals  when  coagulated  ;  and  the  wall  was 
completely  shrunken,  apparently  owing  to  the  great  secretory  activity 
which  produced  the  coagulum.  1  have  not,  however,  been  able  to 
study  the  minute  structure  of  the  gland  in  this  genus  owing  to 
scantiness  of  the  material  and  its  imperfect  ]3reservntion  ;  and  I  must 
therefore  content  myself  with  the  above  meagre  account.  What  von 
Linstow'^  calls  the  "  Samenblase"  in  PhyUine  Houlorffii  and  V.  J .  v. 
Jjeneden"'  the  "  vésicule  séminale"  situated  outside  the  penis  in  E. 
Hip])Otjlossi,  is  imdoubtedl}'  the  prostate  gland.  I  nlso  think  that 
what  St.-Remy^'  culls  the  "vésicule  prostatique  accessoire"  is  nothing 
else  than  a  })(jrtion  of  the  ])rostate  gland  which  seems,  in  VhijUomlla 
sûleœ  according  to  that  writer's  account,  t(,)  consist  of  numerous 
lobes. 

In  Tristonuuii,  tlie  prostate  gland  is  much  developed  and  has  been 
already  observed  by  my  predecessors.  It  consists  of  mimerons  unicell- 
ular glands  with  exceedingly  long  necks,  which  in  some  species,  e.  (j., 
Trisl.  foliaccam,  are  arranged  distinctly  in  two  separate  gr(3ups 
(I'l.  XXA^,  hg.  [)).  The  cells  themselves  are  scattered  without  any 
order  througli  the  mesenchyma  of  the  median  and  lateral  portions  of 
the  Ijody  around  the  foremost  part  of  the  vas  deferens  (PI.  XXII, 
fig.  1).  They  present  somewhat  different  aspects  according  to  the  dif- 
ferent states  of  their  secretory  activity.  They  are  either  polygonal  or 
spheric'il,  1)ut  are  of  very  different  sizes  ;  the  smaller  ones  stain 
deeply  and  their  protoplasm  is  finely  granular,  while  the  larger  ones 
have  a  more  coarsely  granular  and  more  weakly  staining  protoplasm. 
The   nucleus   is   always   very    distinct  ;    it  is  vesicular,  and  contains 

1).     Von  Linstow — Beitrag  zur  Anatomie  von  Phylline  Hendorffii.  Archiv  f.  mik.  Ana- 
tomie, Bd.  33,  1889,  p.  171. 

2).     P.  J.  V.  Beneden — Memoire  sur  les  vers  intestinaux,  p.  29  &  PL  III,  fig.  1. 
3).     St.-Eemy — Etude  de  l'appareil  génital  chez  les  Tristomiens,  p.  17. 
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one  or  several  nucleoli.  The  efferent  ducts  are  exceedingly  long  and 
variously  cross  each  other  in  their  course.  AVhen  the  cells  are  active 
these  ducts  are  filled  with  a  weakly  staining,  granular  suljstance 
exactly  like  in  appearance  to  that  of  the  cells  themselves.  In  this 
case  their  wall  is  very  distinctly  visihle,  hut  in  the  intervals  of 
secretion  it  seems  to  collapse  entirely,  and  ttie  ducts  are  rlien  no 
more  visible. 

In  the  genus  under  consideration  the  prostate  glands  enter  the 
penis  at  its  base  a  little  towards  one  side  (PI.  XXII,  fig.  2),  and  open 
into  its  cavity.  Just  before  entering  the  penis,  the  ducts  are  often 
filled  to  such  a  degree  as  to  be  partially  stopped  u\),  and  at  this  point 
often  present  in  consequense  a  ruggedly  swollen  ap])earance  (V\.  XX\  . 
fig.   8). 

In  EpihdeJla  I  have  observed  a  pair  of  peculiar  egg-shaped  organs 
on  either  side  of  the  median  line  just  behind  the  testes  (PL  XX\  ,  figs. 
4  &  6,  oc).  In  sections  they  are  seen  to  be  a  mass  of  polygonal  cells, 
each  of  which  contains  a  nucleus  with  a  nucleolus,  and  has  a  coarsely 
granular,  slightly  staining  cytoplasm  (PI.  XXVI,  fig.  <S),  the  whole 
mass  beino"  provided  with  a  distinct  limitinti"  membrane.  Judging 
from  theii'  appearance  and  reaction  towards  staining  fluids  I  should 
consider  them  as  glands,  Init  I  have  not  been  able  to  find  out  any 
duct  or  any  connection  with  the  neighbouring  organs. 

(/').     Tlie  Female  Organs. 

OvAPvY — ^The  ovary  is  always  single  and  is  simply  a  cavity  in  the 
mesenchyma  filled  with  germ-cells.  Unlike  w^hat  is  seen  in  the 
testes,  however,  the  cavity  is  usually  bounded  by  a  thin  membrane  of 
connective  tissue,  closely  applied  tn  which  are  sometimes  observed 
oval  or  flattened  nuclei  (PI.  IV,  fig.  8);  but  these  are  in  my 
opinion  to  be  regarded  as  the  nuclei  of  the  mesenchyma,  and  not  as 
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the  rcmnnnts;  of  tlie  orii^'inal  epithelium  of  the  ovary.  When  the 
ovary  is  more  or  less  elongated  the  zones  of  formation  and  growth  can 
he  very  clearly  distinguished  ;  the  maturation  of  the  ovum  taking 
place  prolmhly  after  its  enclosure  in  the  egg-shell.  In  Microcotijle  and 
in  most  species  of  Axine  (Pis.  Ï,  IT,  &  XW)  the  ovar}^  is  more  or  less 
S-shaped  when  looked  at  from  the  dorsal  side  of  the  hody  ;  in  some 
species  the  lower  half  of  the  S  is  drawn  out  almost  straight,  while  in 
some  others  this  portion  is  soiled  s])irally  on  itself  (PI.  II,  fig.  (>). 
The  f)rm;itive  zone  is  situated  at  the  posterior  end  of  the  ovary,  sind 
looks  in  sections  as  a  continuous  mass  of  homogeneous  protoplasm  in 
which  numerous  nuclei  lie  imhedded.  These  are  provided  with  a 
distinct  memhrane  and  contain  numerous  granules  of  chromatin.  As 
w^e  proceed  away  from  tliis  into  the  growing  zone  the  protoplasm 
becomes  more  and  more  distinctly  separated  around  each  nucleus, 
or,  in  other  words,  the  ova  gradually  ac(|uii-e  their  independ- 
ence ;  the  nuclei  become  larger  and  larger,  the  chromatin  granules 
become  more  and  more  undefined,  and  a  distinct  nucleolus  makes  its  ap- 
pearance in  each  nucleus, •  until  finally  in  the  terminal  part  of  the 
ovary,  /.  e.,  in  that  part  where  the  oviduct  takes  its  rise,  each 
ovum  is  provided  with  a  large,  clear,  thin-walle  1,  vesiculai-  micleus 
containing^  besides  numerous,  faint,  minute  granules  of  chroma- 
tin, a  single  large  nucleolus,  which  takes  up  ;dl  stains  with  extreme 
avidity  and  encloses  a  single  large  or  several  smaller  vacuoles 
(PI.  IV,  figs.  8  &  i)  ;  PI.  YII,  fig.  3  ;  V\.  IX,  fig.  6  ;  PI.  X,  fig.  8  ; 
1^1.  XY,  fig.  6  ;  J^l.  XVIII,  fig.  6  ;  PI.  XIX,  fig.  18).  In  Axim 
aJicrmns  (PI.  A'll,  fig.  5)  and  in  Octocotijle  (PL  IX)  the  ovary  is  an 
elongated,  cylindrical  body  Avhich  is  bent  on  itself  at  its  middle, 
so  that  its  ends  come  to  be  apposed  to  each  other,  and  which 
is  placed  with  its  long  axis  parallel  to  that  of  the  body.  In 
CalicotijJc  (PI.  XIX,  fig.  1)  too  it  is  a  very  long,  slender  body  bent  on 


STÜDTRS  OX  THE  EOTOPAEASTTIC  TItEMATODES  OF  JAP  AN.  10.5 

it.self  at  tlic  middle,  so  as  to  form  a  loop  across  the  length  of  the 
body  ;  but  in  tliis  g-enns  the  pr(^ximal  end  of  the  ovary,  /.  i\,  the  zone 
of  fonnation,  is  enlarged  info  a  globular  shape,  while  the  remaining 
portion  is  throughout  of  an  almost  uniform  tliiekneAS  so  th;it  AVierze- 
jski"  was  led  to  call  this  ])ortion  the  o\'idu('t  (Eiluitei-).  Ihit  th:it 
it  corresponds  in  reality  to  the  zone  of  gi-owth  is  ver}'  clear  fi'om 
a.  comparative  study  of  the  ovary  in  different  genera.  Wh:it 
seems  to  l)e  very  peculiar  is  thiit  the  closed  end  of  the  loo])  whicli 
the  ovary  foians  in  this  genus  enciiclcs  the  intestine  (IM.  XIX, 
fig.  1).  This  is  also  the  case  in  'Monocotijh'  ;  but  in  this  genus  the 
formative  zone  passes  gradually  into  the  zone  of  growth,  aiid  the  whole 
ovary  makes  an  a(hlifion:d  hirge  winding  or  two  (PI.  X\'ir,  fig.  1). 

Tn  T)icIlilnj)lioni  the  form  of  the  (^vary  varies  mu(h  in  different 
species.  The  simplest  form  is  found  in  DicUd.  eloiKiahi,  in  Avhich  a 
long  cylindrical  ovary  is  twice  bent  on  itself  so  that  each  half  is  horse- 
shoe shaped  (1?1.  X,  fig.  9).  Tn  Diclid.  .sr.s'.s/7/.s'  also,  each  lialf  of  the  ovary 
is  bent  on  itself  so  that  tlie  Avhole  looks  somewhat  like  flie  letter  W; 
but  the  four  :uans  of  the  W  are  closely  ap|)lied  to  each  other,  and  the 
terminal  ])orfion,  /.  ('.,  that  which  gives  rise  to  the  oviduct  is  very 
much  l.'ii'ger  tli:iii  the  t)fher  three,  and  contains  a  ca\if\'  filled  with 
a  s])arselv  fila'ous  comiccfive  tissue  (PI.  X.  fig.  o).  \\\  ]>icli:L 
t<'lro(Jonis^  again,  the  somewhat  commn-sliaped  ovarv  makes  a  spiral 
winding  to  one  side  at  its  middle,  so  that  the  whole  looks  some- 
what like  the  embryo  of  the  chick  in  profile,  with  its  large  heart 
protruding  from  its  ventral  side  at  n  short  distance  from  the  head 
(PI.  X,  fig.  1);  the  head  of  the  embry(^  answering  to  the  oviduct 
end  of  the  ovarv  and  the  tail  end  to  the  formative  zone.  Tu  ( hiclioco- 
tijJc  the  zone  of  formation  occupies  .about   one-fifth  of  the  wliole  length 

1).     Wierzejski — Zur   Kenntniss   des  Baues   von   Calicotyle    Kroyeri.     Zeitschr.    f.    wiss. 
Zoolog.,  Bd.  29,  1877.  p.  557. 
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of  tlio  ovnry,  is  of  nn  irrou'iilnr  sh.'q^e,  nnd  ocrii])ies  :i  jiosition 
anterior  to  the  rest  of  the  ovary  (Pi.  XV,  fiii'.  1,  or).  The 
reinnining  part  is  twiee  bent  on  itself  at  equal  distances  apart  so 
tliat  it  rna,v  be  considered  as  covisisting"  of  four  ])ortions  united  end  to 
end.  The  ovidut  ]iortion  is  very  much  laru'er  than  the  other  three 
portions. 

In  Jlcxacoliile  the  ovary  makes  numerous,  exceedinü'ly  complex 
Avinding's  ^vhicli  can  not  be  described  with  any  degree  of  clearness,  and 
the  ]-eader  is  therefore  ref(:'rred  to  figs.  1  &  7  of  V\.  XIV.  In  llexaco- 
ti/lc  acuta  I  ha\e  not  been  able  to  obtain  a  general  view  of  the  whole 
ovarv,  and  û<j;.  1  on  the  ])late  just  referred  to  has  l)een  c<^mposed  from 
a  series  of  sections,  controlled  as  nuich  as  was  practicable  by  examina- 
tions of  the  specimens  mounted  ///  tola.  The  general  form  of  the 
ovary  is  that  of  a  long  cylinder  bent  <:)n  itself  at  its  middle  portion, 
each  half  of  which  ])iakes  numerous  coii volutions. 

In  Ej){hd('Jl((  the  ovarv  is  a  simple,  spherical  body,  in  which 
the  zones  of  formation  and  growth  can  not  l)e  distinctly  se])arated 
from  e:ich  other,  but  the  vounger  ova  are  found  towards  the 
periphery,  while  the  riper  ones  are  situated  in  the  central  part.  \n 
some  species  of  'J'risiomiim  also  the  (nai-y  is  simply  an  irregidarly 
gloljtdar  l)ody  ;  but  in  most  species  it  consists  of  a  certain  nundxa-  (^f 
more  or  less  distinct  lobes,  which  are  incompletelv  separated  fi'om  one 
another  by  an  intervening  laver  of  connecti\e  tissue,  all  however  freely 
communicating  with  one  another  at  the  centre  of  the  ovary.  As  in 
Epihcldla  the  unripe  ova  occupy  the  ]x^riphery,  while  the  rijier  ones  are 
situated  more  in  the  central  part. 

The  ovarian  ova  are  in  all  the  species  totally  destitute  of  any 
external  membrane. 

Oviduct — As    I    have    stated    elsewhere,'-    I   designate    by    this 

1).     Centralblatt  f.  Bakteriol.  u.  Parasitenkimde,  Bd.  X[V,  1893.  p.  798. 
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name  that  portion  of  the  female  efferent  duct  that  lies  between  the 
ovary  and  the  ootyp.  the  beginning  of  the  latter  Ijeing  always  distinctly 
marked  by  numerous  unicellular  shell-glands.  Its  course  and  its 
relation  to  other  genital  ducts  are  very  ditferent  in  différent  s|)ecies, 
and  will  be  described  afterwards  for  each  species  in  the  systemtitic 
pai-t,  Ijut  some  of  its  common  features  nuist  be  noted  down  here.  It 
lies,  namelv,  in  all  the  species  dorsal  to  the  uu[)aired  y()lk-duct.  and 
comnuuiic:ites  with  it  as  well  as  with  the  canalis  (jenih-inicslinalis  when 
such  is  present.  In  Mlcrocoli/h',  A.cinc,  ( hicliDColijIc.  Ihclidoiiliora,  and 
Calicot ijh  it  bears  the  rcccpiacnUnn  sriiiim's.  In  the  first  two  g'cnera 
just  mentioned  this  organ  is  formed  simply  either  by  a  lateral  evagina- 
ti(jn.  or  by  the  swelling  of  a  portion,  of  the  oviduct  ;  and  seems  to  be 
actually  present  only  when  it  is  filled  with  s['erm  mass,  and  to 
shrink  together  when  there  is  no  sperm  to  fill  it.  so  that  then  it 
seems  as  if  entirely  wanting.  In  Dididophoni  the  rcccptaculiim 
seiiiini.s  is  exceedingly  large,  and  is  very  c(jns])icuous.  especially  in 
I)icUd.  Si'ssilis  (1*1.  X.  fig.  5).  In  this  species  it  is  a  very  large 
sac  sitiuited  on  the  median  line  of  the  body  just  b;.'hind  the  ovar^'. 
and  consists  of  numerous  lobes.  These  lobes  are  mostly  situated 
on  the  d(_>rs!d  side  of  the  body,  and  are  separated  irom  each  other 
])y  a  thin  layer  of  connective  tissue.  They  all  converge  towards  the 
oviduct  as  a  centre,  and  comnuuiicate  with  it  just  where  it  makes 
a  short  forward  l)end  to  meet  the  unpaired  yolk-dui-t  (1*1.  X.  fig.  5  ; 
1*1.  Xt,  fig.  5).  In  cross-section  the  cavities  of  the  lobes  are  seen  to 
be  destitute  of  any  distinct  lining  membrane.  In  all  the  specimens 
I  have  examined,  they  were  always  completely  filled  with  sperm-mass. 
In  Didid.  elonijdtd  the  seminal  receptacle  is  also  large,  but  is  consider- 
ably smaller  than  in  Didid.  sessilis,  and  is  simply  glol)ular  in  sha[)e 
(Pi.  X,  fig.  i)).  In  Didid.  tctrodunis  I  have  not  observed  any  seminal 
rece[)tacle,  but  this  was,  I  Ijelieve,  owing  to  the  absence  oï  any   sperm 


108 


s.  GOTO. 


mass  at  the  time.  I  think  this  the  more  prohahle,  as  the  only  specimen 
I  have  examined  had  numerous  eggs  in  its  uterus,  in  tlie  formation  of 
■\vhich  all  the  sperm  mass  that  may  have  been  present  in  the  seminal 
receptacle  would  have  been  used  up  (PL  X,  ßg.  1). 

In  Onchocotiile  spinacis  the  seminal  receptacle  is  a  tolerably  large, 
ellipsoidal  sac  situated  just  in  front  of  the  ovary,  and  is  provided 
with  a  long  stalk,  by  means  of  which  it  communicates  with  the 
oviduct  at  the  point  where  the  latter  receives  the  unpaired  yolk-duct 
and  the  genito-intestinal  cnnal  (PI.  XV,  figs.  1  &  1^).  It  tlicrefore 
presents  some  ditlerence  from  tliat  o[  Onclio.  aiipcndiciihila,  in  which 
it  is,  acc(  )rdi  ng  to  T  a  s  c  h  e  n  1  )  e  r  g ,  merely  a  local  enlargement  of  the 
oviduct. 

Close  to  the  ovary  tlie  wall  of  the  oviduct  consists  of  a  thin 
structureless  membrane  ;  but  as  we  approach  the  ootyp  there  is  a  thin 
layer  of  homogeneous  or  very  finely  granular  substance  pro1)ably  of  a, 
protoplasmic  nature,  which  stiiins  prett\^  well  with  haematoxylin, 
so  that  the  membrane  just  i-eferred  to  above  is  in  reality  a  true  base- 
ment membrane  with  probably  a:  very  thin  })roto[)Lismic  layer  on  its 
inner  surfice.  I  have  nowhere  been  able  to  observe  any  nucleus  in 
the  wall  of  the  oviduct  ;  but  that  it  originally  consisted  of  a  true 
epithelium  seems  to  me  beyond  doidjt,  from  the  presence  of  the 
protoplasmic  layer  already  mentioned,  and  from  the  fict  that  nuclei 
are  present  in  other  [)arts  of  the  female  efferent  duct.  Tn  Dididnphorn, 
the  oviduct  presents  at  short  intervals  circular  thickenings  of  its  wall 
exactly  similar  to  those  which  Avill  be  described  afterwards  in  the 
genito-intestinal  canal. 

OoTVP — The  ootyp  is  a  spindle-shaped  portion  of  the  female 
efferent  duct  situated  bjtween  the  oviduct  and  the  uterus,  where  the 
ovum  and  the  yolk-cells  l)ec<3me  enclosed  together  in  the  egg-shell. 
In  many  species  it  is  always  distinctly  set  off  from  the  other   parts   of 
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the  female  duct  l)y  its  cousttint  form  ;  but  iu  Microcotijle,  Axinc, 
Octocotijle,  DicUdophora,  Ilexacutijh',  and  ( hifhocolijlc.  it  can  not  he  dis- 
tinguished superficially  from  the  other  parts  unless  (Uu-ing  the  period 
of  reproductive  activity.  It  is,  however,  usually  well  eliaracterised  by 
tlie  fact  of  its  receiving  the  openings  of  numerous  unicellular  shell- 
glands  either  through(3ut  its  whole  extent,  as  in  Axinc,  Microcotijh'^ 
Odocotylc,  DiclidopJiord,  ( hichocotijlc^  and  Hcxacofijle  ;  or,  as  in 
Tristoniani,  Epilnlclla,  CuliaAtjlc.  and  MonocotijJf,  only  at  the  beginning 
of  the  ooty[).  In  most  genera  of  the  first  group  the  shell-glands  are 
situated  only  around  the  o(3typ  ;  l)ut  in  most  species  of  Microcolijlc 
they  are  present  not  only  around  the  ootyp  but  also  at  some  distance 
behind  it  (I'l.  IV,  fig.  4),  so  that  those  that  are  far  removed 
frcjm  the  (jotyp  c(jme  to  be  provided  Avith  long  etferent  ducts,  which 
then  open  close  to  each  other  at  the  very  beginning  of  the  ootyp. 
AVhen  the  glands  are  active  these  etferent  ducts  are  filled  with  a 
granular  substance,  evidently  the  product  of  secretion,  which  stains 
deeply  with  haematoxylin  (IM.  IV,  fig.  1).  It  is  undoubtedly  these 
ducts  which  Lorenz"  has  described  as  the  ''(^)uaste."  In  Micrucu- 
tille  the  shell-glands  form,  moreover,  a  compact  mass  around  the 
ootyp,  which  looks  usually  triangular  in  cross-section  (IM.  I^  ,  fig.  <S), 
owing  to  the  pressure  of  tlie  neighlxjuring  organs.  In  other  case, 
where  the  glands  are  free  from  any  pressure,  they  are  arranged  almost 
uniformly  on  all  sides  of  the  ootyp,  as  in  ^Lxiiu\  ILcxaaAijk,  (Jclocodjle, 
and  DicUdoithora. 

In  Onchocolijlc  the  shell-glands  are  divided  into  four  groups 
owing  to  the  intervention  of  other  organs  (PI.  X\\,  fig.  3).  There 
are  two  _frou[)s  on  the  dorsal  side  and  two  on  the  ventral  side  of  the 
bodv,  the  grou[)s  on  the  same  side  bjing  separated  from  each  other   in 

1).     Lorenz— Ueber  die  Organisation  der  Gatt.  Axine  u.  Microcotyle.     Wiener  Arbeiten, 
Bd.  1,  1878.  p.  17  &  27. 
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the  niediim  line.  The  cells,  especially  of  the  ventral  groups,  are  far 
removed  from  the  ootyp  ;  and  they  are  therefore  provided  with  long- 
efferent  ducts,  whicli  open  into  the  ootyp  after  making  more  or 
less  windings  on  the  way  (PI.  XVL,  fig.  4).  In  Trist oiiiiuii  also,  the 
shell-glands  are  far  removed  fr(3m  the  ootyp,  and  open  by  means  of 
long  ducts  into  its  very  beginning  (PL  XXII,  fig.  o).  In  some 
species  of  this  genus  (c.  (j.  Trist,  sinuatam)  the  wall  of  the  <>otyp  sends 
out  a  few  small,  tubular  evaginations,  into  which  the  shell-glands  open 
(PI.  XXII,  fig.  6).  In  Mouocotijli'  too,  these  glands  are  j)i-ovided  with 
long  stalks,  and  open  only  at  the  beginning  of  the  (jotyp. 

As  to  the  shell-glands  themsehes,  they  are  in  most  s{)ecies  of  an 
irregular  pohgunal  form.  The  nucleus  is  more  or  less  \esicular  and 
contains  one  or  a  few  nucleoli  ;  the  ])rotoplasm  is  usually  gnsnular, 
stains  well,  and  is  wholly  destitute  of  any  external  membrane.  The 
glands,  however,  (jften  appear  like  small  naked  nuclei,  owing  to  the 
shrinkage  of  their  protoplasm.  This  condition  is  evidently  owing  to 
exhaustion,  and  corresponds  to  the  period  of  complete  rest.  In  Moiio- 
Cijtijlc  the  shell-glands  are  ellipsoidal  or  spherical,  and  are,  as  already 
stated,  provided  with  l«jng  stalks  (PI.  XMTI,  fig.  1).  The  nucleus, 
which  contains  in  this  case  usually  a  single  nucleolus,  occupies  a  more 
or  less  eccentric  position,  and  the  cyto[)lasm  is  finely  granular  and 
stains  weakh'.  The  ducts  are  on  the  «jther  hand  often  filled  with  a  more 
dee])ly  staining,  and  more  coarsely  granular  substance  ;  the  cytoplasm 
and  the  contents  of  the  du(,'t  being  s(jmetimes  separated  by  a  sharp 
line  (PI.  XVIII,  fig.  1).  I  do  not  know  what  interpretation  to  put  on 
this  phenomenon,  except  to  regard  these  goblet-shaped  cells  as  having 
arrived  at  tlie  culminating  point  of  their  secretory  activity  and  to  have 
almost  entirely  emptied  themsehes  of  the  product  oï  secretion,  leaving 
only  the  [)roto[)lasm  in  the  body  of  the  cell — in  other  words,  I  regard 
the  deeply  staining  contents  of  the  duct  as  the  })roduct  of  secretion,  and 
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suppose  the  cells  to  slirink  soon  ufter  discharo'in,!;'  their  ronteiils.  In 
these  g'oblet-sliaped  cells  just  mentioned  I  could  observe  u  distinct 
cell-niembrnne.  In  the  immediate  neig'hbourhood  of  these  cells  there 
are  in  MonocotijJi'  numerous  lar^-e  cells  of  an  irreo'ular  sha]>e.  each  with 
a  rather  small  nucleus  wliich  contains  a  single  nucleolus,  and  with 
a  coarsely  granular,  well-staiiiing  protoplasm  destitute  of  an  external 
meml)rane.  Judging  from  tlieir  similarity  to  the  shell-glands  of 
other  genera  and  from  the  fewness  of  i\\Q  goblet-shaped  cells  above 
menti<-)ne(l  in  the  genus  under  question,  T  think  they  are  shell-glands 
wliich  are  still  in  the  interval  in  secretory  activitv. 

As  stated  above,  the  ootyp  is  characterised  l)y  the  fact  tliat  it 
receives  the  openings  of  the  shell-glands.  Tt  is,  moreover,  se])arated 
from  the  oviduct  by  a  constriction,  which  is  usually  verv  distinct — 
"  une  sorte  de  pylore  "  as  P.  J.v.  lîeneden"  calls  it.  Anteriorly 
it  is  in  most  species  directly  continued  into  the  uterus  without 
undergoinii-  any  constriction  ;  but  in  many  species  of  Tristoiiiinu  ('/'. 
siinKitiiui,  T.  ovale,  T.  hlpaw.'^iticiiin,  and  T.  foliacnnu^  its  anterior 
extremity  protrudes  into  the  hinder  end  of  the  uterus,  just  in  the 
same  way  as  the  neck  of  tlie  uterus  ])rojects  into  the  vagina  in  the 
ma.mmalia.  ;  so  that  in  this  genus  the  uterus  and  the  ootv])  mav  be 
said  to  be  separated  from  each  other  bv  a  valve,  which  allows  a  bodv 
to  ])ass  from  the  latter  into  the  ibrmer  but  not  in  the  contrary  direc- 
tion (PI.  XX ir,  fig.  o).  In  MoitocoUjle  the  ootyp  opens  directly  into 
the  genital  atrium,  the  uterus  being  totally  wanting  in  this  genus.  In 
Axinc,  3ïicrocotijJr,  OctocotijJe,  Dididopliora,  and  HexacotuJe  the  wall  of 
the  ootyp  is  not  specially  different  from  that  of  the  (niduct;  /.  c,  it  con- 
sists of  a  thin,  homogeneous,  protoplasmic  layer  resting  on  a  basement 
membrane  ;  but  in  some  species  there  is  an  assemblage  of  oval  nuclei 
at   the  entrance  of  the  oviduct  (PI.  IV,  fig.  4).      In   some  cases  tliere 

1).     p.  J.  V.  Eeneden — Mémoire  sur  les  vers  intestinaux,  p.  43. 
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Avas  also  a  ratlier  tln'ck  layer  of  gTaniilai-  substance  on  its  wall  (PI.  IV, 
fii^.  (S),  ^^hi(•h  I  l)elieve  to  be  the  secretion  oi'  the  shell-^'lands.  Tn 
ONflincohiJi'  the  ootv])  presents  in  cross-section  a  very  ]K'ei]linr  a])- 
])eararice.  Its  cavity  looks  stellate,  caused  by  the  fact  that  the 
cells  that  constitute  its  epithelium  have  assumed  a  laterally 
flattened  conical  form  and  are  arrariü'cd  in  close  series  in  ])arallel 
lono-itudintil  lines,  so  that  the  wall  is,  so  t«^  si)eak,  furnished  with 
pilasters  projecting  into  the  cavity  of  the  ootyp  (PL  XVI,  fig.  4). 
Tliat  these  pilasters  are  e(^,mposed  of  cells  is  dear  from  the  fact  that 
here  and  there  in  cross-sections  nuclei  are  observed  near  the  outermost 
end  of  the  secti<ins  of  the  pilasters;  the  comparative  fewness  of  the 
miclei  being  a<'counted  for  by  sup])osing  that  the  cells  have  been  much 
elongated  parallel  to  the  length  of  the  ootyp.  The  indi\idual  cells 
are  com])letely  fused  with  each  other,  and  no  boundary  line  can  be 
observed  ;  the  furrows  between  the  pilasters,  however,  probably  mark 
the  boundaries  l)etween  the  longitudinal  series  of  cells.  The  wall  (^f 
the  ootyp  is  se])arated  from  the  mesenchyma  by  a  distinct  basement 
membrane  ;  but  there  is  n(^  membrane  on  its  inner  surface  (PI.  X\  I. 
fig.  4).  In  Tn'stODiuiii  the  wall  of  the  ootyp  consists  of  n  sort  of 
syncNtium  in  which  nuclei  -n-c  sp-irscly  dispersed.  :ind  which  is 
separated  fi-om  the  mesenchyma  by  a  basement  membrane.  41ie 
svncvtiimi  itself  stains  well,  is  ^ery  finely  granular,  and  has  no 
membr:ine  on  its  free  surface  (PI.  XXII,  fig.  3).  The  nuclei  seems 
sometimes  to  be  very  regularly  distributed  :  for  instance,  in  Trislowmn 
siiiiKiliini  I  have  obserxcd  in  a  median  longitudinal  section  of  the 
ootv])  ibiu-  nuclei  arranged  in  ])airs  in  the  central  portion  and  two 
others  :ilso  arranged  in  a  ])air  near  the  oyiduct  end  (PI.  XXII, 
tig.  .'))  ;  rhey  u^^re  all  vesicular,  stained  rather  weakly,  and  contained 
each  a  single,  deeply  staining  nucleolus.  Tn  Cdlicntijlc  and  MiViot-niijle 
the  wall  of  the  ootyj)  consists  of  a  true  epithelium  resting  on  a  l)asement 
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nioiiihranc  and  consisrinci'  of  tall,  ]irismatic  cells,  each  with  n  small 
Riirleus  near  the  hase  (IM.  XVIII,  tig.  2  ;  IM.  XIX,  ti-  7).  These 
iiiicici  nre  sj)lieri<"il  ami  vcsicalar,  hut  stains  well,  and  eaeli  contains  a 
sinu'lt^  dot-like  nucleolus.  \n  ('iiUcolijJc  ihe  l)ouiid:ii-ies  of  the  cells  are 
disrinct  ;  hut  in  MonocDiijli'  they  lu'Coine  indistincr  towanls  the  free 
surface  of  tlie  cells.  The  protoplasm  of  the  cell  is  tinelv  granulär  and 
stains  ;i  heautiful  pui'plish  hlue  with  Ivleinenherg's  haematoxvlin. 
In  the  specimens  n(  MonocnfiiJt'  examined  hy  me  the  free  borders  of  the 
cells  remaine(l  almost  totally  unstained  and  presented  a  somewhat 
strino'V  appearance,  as  if  a  layer  had  l)een  artificially  formed  l)y  the 
sticking  t(~>gether  of  closely  aggregated  tine  cilia  (PI.  XVIII,  fig.  i^). 
S  t.- Il  em}'''  considers  what  I  h-a\e  regarded  as  the  epithelium  of  the 
ootvp  as  of  the  naruj'e  of  a  connectiw  tissue  and  calls  it  ••cuticle"; 
and  in  support  of  his  \  iew  lu;  mentions  the  fict  that  although  the  wall 
of  the  ootvp  shows  a  certain  tendency  towards  its  external  side  (^i.  e. 
the  side  turned  towards  rhe  mesenchvma)  to  break  up  into  irregular 
])risms,  the  lines  of  separ-ition  do  not  correspond  witli  the  distribution 
of  the  nuclei.  From  his  statements  elsewhere  I  ^'iitlier  that  the  author 
(hx's  not  mean  h\  '•  luie  certaine  tendance  à  se  dissocier  en  ])i'ismes 
irr('L;"uliers  "  that  lie  has  actiialh'  ti'ied  to  se])a'rate  these  ])i'isms  liv 
maceration  oi*  oilier  means,  hut  I  l)elie\'e  he  is  here  speaking 
<^f  the  lines  which  I  ha\'e  regardée]  as  cell-boundaries.  If  so,  it  is  to 
be  observed  that  exen  in  the  case  of  a  true  ei)ithelium  the  boundaries 
do  not  always  seem  in  cross-sections  to  correspond  exactly  Avith  the 
distribution  «^f  the  luiclei,  as  actually  for  exnm])le,  in  tlio  intestine  of 
'MotiocottiJc  and  Cidicotiih'.  St.-Iîemy-'  a<lmils  that  "■  il  est  vrai- 
semlde  (pie  d;ins  le  jeiuie  Age,  il  y  axait  là  des  cellules  ;"'  l)ut  he  thinks 
"que   cette  fragmentation    ne  corres[)ond   ])as  à    leurs    limites.'"      Tt  is 

1).     St.-Remy— /.  c  pp.  10,  2(5,  33. 
2  ).     /.  c.  p.  2r,. 
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nfici"  nil  iiot  r-le:)i'  Id  me  wlmt  tlie  p.ntlioi'  iiu'-ins  wlicu  lie  s])c;ik.s  of  n 
"  futiclc  "  CO  lit:  lining'  nuclei  mikI  (»f  :i  layer  of  finely  o-faimlnr,  or.  as  he 
savs.  lioinou'eneoiLs  sulistancc  liniiiii'  a  ca,vit_v  as  heinii'  of  a  connective 
tissue  nature.  ('oni}iarati\'e  considerations  seem  tome  to  compel  ns  to 
reu'ard  the  wall  of  the  ootv]>  of  Miviocôiijh'  and  ('((lienliilc  as  consistinii' 
of  a  tiMie  e]>irli('linm  ;  onlv  in  the  case  oï  'rrlslmumii  the  ccll-boundai'ies 
lia\('  coni])letel\'.  and  in  that  i)i'  ( hiclincohih'  ])artl\'.  disa|)]H'a)'('d. 

In  'J'n'shnninii  the  mesenchvma  around  the  ootvp  presents  an 
a])|)eai'anc('  \ei'y  diffci-cnt  frc^m  that  of  the  rest.  AVhere  the 
gcnei'al  mescncliNina  consists  of  a  tihroiis  coiuieciiNc  tissue,  the 
reti(ailum  is  a]\va\s  mncli  looser  around  tlie  ootvp  th-ui  in  the  otlier 
])arts.  In  Trist.  siiiiKilinii  in  wliidi.  as  alread\'  desci-il)c(h  the  meseii- 
cJiNina  consists  of  a  svncvtiiun.  the  ])a"rt  around  th(>  ootvp  contains 
îuniiei'ous  ca\ities  se])arated  from  each  othei'  hy  a  thin  lay<'i' 
of  )lie  svncvtiimi  (PI.  XXII.  i\[S.  4).  4'his  loose  portion  of  the 
mesenchvma  is.  in  all  the  species.  surrounde(l  hy  a  layer  o{' muscadiu" 
fihres,  \vhi<-li  ai'e  of  two  soils,  those  which  run  ])arallel  to  tlie  leiiii'lh 
of  the  ootvp  an<l  those  lliat  run  in  a  dorso-Ncntral  direction.  44ie 
lafica-  lihres  ai'e  no  otlier  than  the  dorso-Ncntral  tihi'es  of  IJie  hody. 
44ie  fwo  sets  oi' tihres  are  also  ])resenl  around  the  uterus,  and  therelore 
the  1'artlier  course  of  the  li<vrizontal  fihres  will  he  au'ain  treated  of 
nndca-  that  head.  They  e\idently  serNC  hy  their  contraction  to  «Irisc 
out  the  e^'u"  from  \\\o  ootv]». 

Returning"  to  the  oot\])  of  MoUDcniiih'  and  CnJicDh/lt'  and  consider- 
ing" the  ap])e:u'ance  and  I'caction  towards  colouring'  fluids  ol  ihe  cells 
thai  consliliile  its  wall,  one  is,  I  think,  strong'ly  tem])ted  to  sns- 
]>ect  tlieir  g'landidar  nature.  Put  as  the  shell-g'lands  are  ])resent  (Mit- 
side  tlie  ootvp,  \  can  not  conceiNc  any  ])urpose  they  mig'ht  sei-\e 
in  case  ol'  their  heing'  really  g'lands.  44iey  a.re  prohahly  a  simjile  lining- 
epithelium,  of  which,    hc.wever.    the    charactca-  has    undca-g'one  a  certain 
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change.  [)L'rlia{)s  Iicttef  littini;'  if  to  bear  the  ahi'asion  to  ^^■llicll  it  is 
necessarily  exposed  dm-inu'  the  formation  of  the  egg-shell. 

UTEUls^AVitli  this  name  I  designate  that  poll  ion  oi' the  female 
efferent  duet  which  is  continued  forwards  from  tlie  oijtyp  and  opens 
to  the  exterioi"  oi-  into  the  genital  ati'imn  when  su(;h  is  present.  In 
Motiocoiijlc  it  is,  ;is  already  mentioned,  whollv  ^vanting,  the  ootv[) 
o[)ening  in  this  genus  directly  into  the  genital  atrium.  In  Calicottjle 
it  is  very  sliort  and  is  hned  hy  the  continuation  of  the  epithelium  oï 
the  ootyp  (PI.  XL\,  fig.  7)  ;  the  cell-houndaries,  however,  can  not  be 
ctbserved  satisfactorily.  In  Kpihddla  to(^  the  uterus  is  exceedingly  short; 
in  fact  it  may  l)e  said  to  be  wanting  in  K.  Jsliil.airdc.  On  the  other 
hand,  in  ^Lciiic.  Microcoh/Ic,  HexacotijJi'^  (Jclucolijl(\  and  J Jiclidnplioni  the 
uterus  is  Nery  long,  and  its  wall  consists  of  a  mend)rane  which  is  in 
most  cases  very  thin,  Init  sometimes  very  thick  and  réfringent,  as  in 
Microcotijlc  rctictiJuld  and  AxIhc  hdcrocrrcd  (1*1.  \  .  tig.  5  ;  PI.  Nil, 
fig.  1).  In  Octocoiijlc,  H('j:ücoIijJ('.  <  fiicliocoijilc,  ;uid  in  all  the  species  oi  Mi- 
crocolijh'  except  M.  sciticnn'  ÇV\.  \  I.  fig.  i^).  the  inner  surface  of  the  uterine 
wall  is  coN'ered  with  cilia  ;  but  in  all  the  other  species  treated  of  in  this 
])aper  it  is  entirely  naked  (I'l.  A',  figs,  i,  2,  .').  I.  .^  5  ;  ?l.  \h  Hg.  I  ; 
PI.  L\.  fig.  ll^  ;  PI.  XIV.  fig.  3).  In  Axini'  Iwh-rotrroi -dud  JJiclidnpImm 
.st'.s6///.s  the  uterus  is  provided  with  a  double  laver  of  muscular  fibres 
consisting  of  the  inner  longitudinal  and  the  outer  cii'cular  fibres 
(PJ.  Aai.  fig.  1  ;  PI.  XI,  fig.  4).  In  Ht'xacoliju',  on  the  other  hand, 
only  the  circular  fil)res  are  present. 

The  uterine  wall  nï  (Jnd\ocolijlc  presents  some  jieculiar  asjiects  and 
deserves  a  se])arate  description.  Close  U)  the  ootyp  the  wall  of  the 
uterus  presents  an  aspect  closely  similar  to  that  of  the  ootyp  (PI.  X\  I, 
fig.  5)  ;  only  the  ])ilasters  are  lower  and  spindle-shaped  in  cross- 
section,  and  some  of  them  are  seen  to  contain  nuclei,  which  aiv  mostly 
oval  and  contain  e;ich    a   sinu'le   nucleolus.      Those  that  do  \n)i  contain 
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nuclei,  /.  c,  those  whose  nuclei  have  not  met  the  section,  are  seen  to 
contain  one  or  several  vacuoles  in  their  protojtlasin  (1*1.  XV],  fig,  5). 
The  top  of  eacli  pilaster  is  seen  in  section  to  bear  nunienjus  cilia.  As 
"we  recede  from  the  ootyp,  the  pilasters  heconie  more  and  more  flattened, 
the  ciha  become  longer,  and  the  nuclei  finally  disappear  altogether  ; 
but  the  pilasters  are  still  separated  by  a  shtdlow  furnjw,  (1,-*1.  XVI, 
fig.  (3).  As  we  recede  still  farther  from  the  ooty})  the  pilasters 
finally  disappear  entirely,  i.  c,  the  protoplasmic  remnants  of  the  original 
epithelium  have  almost  wholly  disappeared,  and  the  inner  surface  of 
the  uterine  wall  is  covered  uniformly  -with  long,  stout  cilia  (IM.  XV^, 
fig.  10  ;  PI.  X\'I.  fig.  S).  In  this  genus  there  is  no  genital  atrium, 
and  the  uterus  consequently  opens  directly  to  the  exterior  l)y  means  of 
a  small  pore  (1*1.  X\'I,  fig.  7). 

jMonticelli"  thinks  that  in  (Jndwcoiijlc  the  terminal  ])orti(jn  of 
the  uterus  is  specialised  int(^  an  "■  ovidotto  esterno";  but  1  think  the 
enlarged  portion  figured  by  Taschen  her  g  is  due  to  the  eggs  that 
are  contained  therein.  So  far  as  I  have  observed  there  is  in  the  Mono- 
ii'enea  no  speciidised  portion  corresponding  to  Monticelli's  "ovidotto 
esterno." 

In  most  sp^icies  of  Trisloiiiiiin  I  he  [)osterior  end  <jf  the  uterus  is.  as 
already  stated,  enlarged  into  the  shape  of  a  funnel  witli  its  mouth 
directed  towards  the  ootyp,  the  front  attenuated  end  of  which 
projects  into  it.  It  is  usually  of  uniform  size  throughout  the 
rest  of  its  extent  ;  but  in  Trist,  siiuiaiinn  I  have  ol)served  it 
nndern'o  another  enlaru'ement  and  then  to  1)e  reduced  to  a  narrow  canal 
of  uniform  calibre  (PI.  XXII,  fig.  2).  The  wall  is  in  all  cases  formed 
througliout  of  a  thin,  structureless  membrane.  In  Trisl.  ovale  and 
Trist,  rot  (in  lain  the  uterus  opens  directly  to  the  exterior,  cl(3se  beside 
the  male  genital  opening  (PI.  XXIII,  fig.  <S  ;   PI.  XX I V^,  fig.  (5)  ;  but 

1).     Monticelli— Priuio  coutriljuto  etc.  p.  118. 
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ill  all  the  other  speeie.s  it  open«  into  the  genital  atrium  at  various  di.-^- 
tances  from  its  external  opening  (Pi.  XXI.  ûix.  N;  1?J.  XXII,  up:.  2; 
PI.  XXV,  figs.  3,  S,  aiKl  !•). 

As  ah'eady  mentioned  above,  there  are  in  this  L;enu«  two  .sets  of 
nmscular  lihres  in  the  loose  connective  tissue  ai'ound  tlii'  uterus,  whidi 
are  exactly  similar  to,  and  one  of  which  is  the  direct  C(3ntinuation  of, 
those  around  the  ootyp.  The  dorso-ventral  hhres  are  present  only  a- 
round  the  l(jwer  part  of  the  uterus;  hut  the  horizontal  fibres  are  con- 
tinued to  the  margin  of  the  1jody.  where  they  become  continuous  with 
the  diagonal  fibres  of  the  body  (PI.  XXII,  fig.  4). 

A'itellakiu:m — This  is  a  A^ery  extensive  organ  situated  mostly 
in  the  lateral  portions  of  the  body  and  extending  through  the 
greater  part,  or  in  some  species  throughout  the  whole  lengtli, 
of  the  body  (Tn'stoinuin,  EpihdeUa).  In  accordance  with  its  position 
in  the  body,  it  consists  of  two  parts,  a  right  and  a  left  half, 
which  remain  in  many  species  entirely  distinct  throughout  their 
whole  extent  ;  but  in  other  species  they  pass  into  each  other 
at  both  ends.  Again,  in  most  species,  the  vitelhirium  seems 
to  Ije  closelv  connected  with  the  intestine  in  its  arrangement,  be- 
ginning and  ending  with  the  main  intestinal  ti'unks.  In  Microcotijlo 
this  relation  is  especially  C(jn.spicuous.  As  already  mentioned,  the 
two  trunks  of  the  intestine  are  in  some  species  of  this  genus  of  unequal 
leno-ths  :  and  then  the  halves  of  the  vitellariiini  also  show  a  cor- 
responding  asymmetry,  as  in  il/,  clegrois  (PI.  I,  fig.  4)  and  J/,  sciacnœ 
(PJ.  II,  fig.  G).  There  are,  however,  also  s})ecies  in  which  the  vitel- 
larium  and  the  intestinal  trunks  do  not  show  any  correspondence  of 
lengths,  as  }L  caiuhla  and  Jl/.  sclnisds  (PI.  I,  figs.  1  &  2).  Again,  in 
many  species  in  whicli  hiteral  branches  of  the  intestinal  trunks  are 
given  otf  towards  the  median  line,  these  are  acctjinpanied  by  the  vitel- 
lai'ium,  which  then  surrounds  them  on  all  sides.     In  Axine,  Mtcrocotijle, 
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(Jdocohjlc,  DicliilDpliura.  ( hicMocoliilc,  Moitucuhilc.  and  CoJicotijlc  the 
iVunt  attenuated  ])çrtion  of  the  Ijody  i.s  entirely  free  from  the  vitel- 
lai'iuni;  the  hinder  caudal  portion  is  also  mostly  free  from  it  ;  l)nt  to 
many  species  this  statement  does  not  a[)ply.  In  JJididophora  h'lrodonis 
which  has  a  \ery  elon^'ated  hody,  the  vitellarium  is  wholly  aljsent  from 
the  whole  slender  posterior  portion.  In  many  species  of  Trisloiiunn 
the  vitellai'ium  occu])ies  not  only  the  whole  lateral  portions  of  the  hody 
hut  extends  also  into  the  median  portion  (7'.  ocdic,  T.  yoiaii-ac).  In 
Microcotijlc,  ( k'iocottjlc,  J h'clidopJiord,  Müiiocotijh\  CaHcohjli',  KpilnlcUa^ 
and  in  most  species  of  'rristoiiiaiii  tlie  \itellai'ium  is  present  on  the 
d(jrs:d  and  Nenti'al  sides  of  the  Ixjdv  alike;  hut  in  ^[.iIni'  the  ventral 
side  is  mcjstly  free  from  it  (I'l.  ATI.  hu\  1).  and  in  Trlsl.  ncnlc  the 
d(jrsal  side  of  the  median  ]jortion  of  the  hod\' is  entirely  o(_'cu[)ied  hy 
tlie  vitellarium.  which  thus  leaves  oid\-  the  ventral  si(h;  \^n'  the  testes 
(IM.  XXIII.  fiu'.  7),  In  T.  Xozdirui'  too  tlie  vitellarium  occu])ies  in 
the  median  ]>ortion  of  the  hodv  a  |)osition  nearer  the  dorsum  than  the 
testes;  hut  in  this  species  the  ^•itelline  lohes  are  more  s[)arsely  distrihuted 
in  this  reiiion. 

The  vitellarium  consists  of  luimerous  lol)es.  which  aiv  in  mcst 
sfiecies  more  or  less  roiuideil.  hut  are  tuhular  in  CdHcolijlc,  so  that  in 
this  ueiius  the  N'itellarium  ccjiisists  of  a  system  of  fuhes  filled  with  volk- 
cells.  In  MoNocolj/lc.  ( hichofnlijlc.  Trisloiiiiiiii.  ( klocüiijh\  and  in  most 
species  of  Mifvorolißc  and  DicJidophora  tliese  lohes  are  very  ch^selv  au"- 
gregated.  and  le;ive  oidy  a  very  thin  laver  of  mesenchyma  hetween 
tliem.  so  that  they  are  very  diificult  to  distinguish  fi-i3m  each  other  in 
sections  (V\.  IV.  fig.  7;  TI.  XI,  fig.  3;  V\.  \\Vl\.  fig.  5);  hut  in  all 
the  other  species  tlie  lohes  are  separated  from  each  other  hy  a  more  or 
less  thick  layer  of  the  inter^■ening  mesenchyma.  For  instance,  in 
llcxacotijJv  each  lohe  is  surroumled  on  all  sides  hy  the  mesenchyma, 
which  thus  completely  separates  it  from  its  neighhours  (1*1.  XI,  \v^.  N; 
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1^1.  X\\  .  1i,u's.  -  v.^  ());  while  ill  ('(ilicohi/c  aiid  Mlcrorolijlc  rcticnhihi  the 
vitelline  loltos  nvo  distinetly  1ml  less  coinj^lctely  separnted  ihnn  e:ic]i 
..rl.er  (I'l.  IFF.  fiu-.  I;  IM.  XIX.  ti-.  !»).  In  Tri^lmuuw  (PI.  XXf. 
iiu'.  7)  -mkI  ('<ilirohilr  (i'l.  XXI.  i\<s.  !*)  I  li:ne  ohserNcd  -i  îliin  Ixit 
ilistineî  inenil)r:iiie  sMn'ouiidiiiL:'  tlie  li)l)es;  1)UT  in  most  orliei"  i:'enei*:i 
thev  seemed  to  Ite  coiitaiiKMl  in  mere  ea\itie.s  of  the  mesenehvma 
destitute  of  niiv  liiiinu'  memhrane. 

The  volk-eells  containe(l  in  rlie  lolies  pi-esent  ditfei"ent  asj^eets  ae- 
eordiiii;-  îo  tIu-  stam^es  of  develo]»menl .  'Jdie  I'ipe  cells  are  of 
\cj'V  ditfereiit  size''  in  ditferent  i>'enera;  hut  ])i'esent  uearlv  the  same 
asjX'Ct  in  all.  A^'hile  in  tlie  \  ih'llariiim.  thev  are  of  \ai"ious  f  )nns  ae- 
eordiiiL;'  to  tlie  pressure  of  rhe  iieiu'hhouriiio-  cells;  hnr  when  freed  thev 
invariahK'  assume  the  form  of  ti  re^'ular  s])here.  Eaeh  cell  is  ])i'o\ided 
witli  a  distinct,  refractive  uiemhi'ane  (of  iolei"ahle  Thickness  in  Moiin- 
cotiilc  f/inKic.  V\.  XA'Tir.  fiii'.  Ô).  and  coutains  uumei'ous.  yellow,  re- 
frinii'ent  ^-nnniles.  The  vesicailar  nucleus  usu:dlv  occu])ies  a  ceiitral 
])osition.  Lî'eneralh'  staiiis  well,  and  contains  a  sinii'le  nucleolus  ;  ir 
sometimes  loses  irs  aftinitv  for  st-iiiis.  hut  alwavs  >ul)sisrs  ro  the  verv 
last.  The  proto])lasm  seems  mostiv  to  liave  entirelv  disaj^penred  in 
the  ri]M'  cells;  l)iU  soiin'tiuies  it  I'onains  as  a  sliu'litK'  stainiiiL;'  network 
hetween  the  \"olk-i:i'anules  (IM.  XXI.  til!'.  7).  liesides  tlie  ripe  Volk- 
Cells  alio\'e  descrihed,  there  are.  especiallv  in  tlie  ]>ei'iplHM;al  ])art  of  the 
vitelline  lol)es.  inteiiselv  staitiin«,:'  cells  of  a  mucli  smallei"  size,  closelv 
])ressed  au'ainst  one  anothei".  and  with  a  liomoo-eneous  or.  in  the  largei- 
ones,  ;i  finely  o'ranular  protoplasm.      The  nucleus  is  clear  and  vesiculai-, 

1).  T  append  here  in  the  form  of  a  foot-note  the  results  of  the  measurements  of  yolk-cells 
in  different  species.  The  fig-ui-es  give  the  diameter,  and  ai-e  in  most  cases  the  average  of  a 
nnmlier  of  measurements  (not  less  than  five)  :  Axiiu'  hrteroccrca,  0.03  mm.  ;  Microcoti/h'  cawhita, 
0.03.")  mm.  :  M.  n-tinüatd,  0.015  umi.  :  JUrlidophura  fetroihmi.-i,  0.022  mui.  :  Dicli<l.  .sr.v.s>///.s-,  0.028 
umi.  :  OnchiH-otiile  ■•:j,iiuici>^.  Ü.032  mm.:  Moiiiinifi/l,'  Ijimti,',  O.OIHI  mui.  ;  Kjiihili'lla  onttn,  0.021 
mm.-  Trixtoiiiuiit  lofaiidiiin.  0.01.')  mm.:  VV.  t'olimvinii,  0.011)  mm.:  I'r.  oriih'.  O.OIO  mm.:  7>. 
siuKiitiDii,  O.OIS  mm.  ; 
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and  miitains  a  sino-le  small  nudeolu.s.  It  a])]X'ars  in  some  cases  to  Le 
m(~)re  weakly  stained  than  the  ]>i'()toplasni;  hut  this  is,  1  helieve,  owing 
to  the  entire  ahsenee  of  any  o-j-nnnles  IVom  the  nuclear  fluid,  \vhi<'h, 
in  conseiiuencc,  a])])eai's  xvvy  clear  and  trans] KU'ent.  ll<^\vevei', 
the  nucleus  itself  stains  e([U'dl_v  or  often  a  little  more  deejrly 
than  the  ])i'oto])lasm.  As  these  yolk-cells  grow  and  hecome  larger,  1he 
])i'oto])i;ism  hecomes  moi*e  and  moi'c  coarsely  grantdai"  and  stains  less, 
until  at  last  the  wliole  ]n-oto])lasm  is  re[)laced  hy  the  yolk-grarniles 
already  desci'ilx'd.  In  some  cases  T  have  ohserve»!  cells  one  half  of 
which  omtaincd  only  yolk-granules,  while  the  otlua-  lialf  had  still 
a  coarsely  gramila)*  ])roto])lasm  (PI.  l\ .  tig.  7).  Lorenz"  had 
])('rha|)s  the  young  yolk-cclls  nhove  (lcscril)e(l  hcfore  him  when  he  men- 
tions the  (V2«au'renc('.  directly  inside  the  muscular  layer  of  the  hody.  of 
small  cells  (().00()  mm.)  ha\iiig  a  stri^ng  ai'iinity  I'oi-  carmiu.  and  the 
centi'al  parts  of  wliicli  remain  clear  and  contain  each  a  doi-like  l)ody. 
(  onsidering  that  the  yolk-cells  ai-e  drained  off  in  consicU'raljIe  luuuhers 
during  the  ])ei'iod  of  re))roductive  activity,  one  windd  yery  natiu'ally 
ex])ect  to  meet  with  tlie  ]»henomena  of  division  among  the  young 
yolk-cells,  and  it  a]»](ears  to  me  somewhat  i'em:u-kal)le  tliat  I  haye  never 
heen  ahle   to  ohser^('  in    them  aiiv  division  either  diiect  or  mitotic. 

Yotav-nrcTS  —  In  most  genera  the  ])rimary  yolk-diK'ts  that  ]»i"o- 
ceed  IVom  the  lohes  could  not  hv  observed;  hut  in  Trisloininii  I  could 
oiten  observe  them  in  sections  (1*1.  XXI.  fig.  7).  They  have  a  very 
small  calibre,  and  are  provided  with  a  thin  l)ut  distinct,  membranous 
\\t\\\.  In  other  species  I  have  often  observed  yolk-cells  passing  out 
from  the  lobes,  but  the  ducts  seemed  to  close  together  as  soon  as  the 
cells  had  passed  along,  so  that  their  presence  could  not  1)e  recognised 
anv  longei'.  In  Trislomiiui  again,  the  secondary  and  tertiary  ducts 
Avere  usirillv  liiled    with    yolk-cells,   ;uid   could  be  easily  recognised   in 

1).     Lorenz—/,  c    p.  5. 
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surface  views.  The  niiinerons  dncts  tli:it  ])r()coe(l  from  endi  Imlf 
of  t1ie  vitellariiiin  at  last  unite  witli  one  another  and  foian  a  sinîi'lo 
larii'e  duct,  tlie  paired  yolk-dnct.  Thesj  are  in  most  species  sym- 
metrically dis])osed  with  respect  to  the  uiediun  line  of  tlic  hody, 
l)ut  in  Hexacotijh'  thai  of  tlie  ri^'ht  side  is  sitnated  nuich  more 
in  front  of  the  left  (PI.  XrA\  fig's.  1  .^  7).  Tn  1  )irli,h,i,]i<>ni  a 
similar  asynuneti'v  is  also  ohservahle,  hut  is  not  so  strikinu'  (IM.  X, 
fig's.  1,  5,  &  !));  and  in  this  genus  the  relati\e  ])ositions  of  the  ducts  of 
the  two  sides  of  the  Ijody  are  the  reverse  of  what  is  found  in 
HcxacoiijJt',  the  duct  of  the  left  side  heing  situated  anterior  to 
its  fellow  of  the  o])])ositi'  side.  During  the  sumuier  season  the 
])aire(l  volk-ducts  are  almost  always  filled  Avith  yolk-cells,  and 
are  eonsequentiv  veiw  eonspiouous.  heing  sometimes  pei'ce])til)le 
Avith  tlie  naked  eye  through  the  transparent  tissue  of  the  W(^rm. 
In  Axiue  hetcvoccrca,  ]\ficrocof)ih\  He.vacotiih',  and  OncliocotijJc  they 
run  for  the  greater  ])art  of  their  lengths  p:u'allel  to  the  hnig  axis  of 
the  l)odv,  just  on  the  inner  side  of  the  intestinal  trunks;  hut  in  Cidi- 
(''ili/le,  j\fonocr)tiih\  TrixtOïiiinii,  EpihiJcIhi,  and  ] )icJiiJo])]ior<i  the  ducts  of 
hoth  sides  are  situ:!ted  on  the  same  sti'aight  line,  which  is  dii'ccted  at 
a  right  angle  to  the  long  axis  of  the  hodv.  Tn  Axiiii'  iilx-rniiis  and  in 
( Ifiiicotijle  the  paire(l  ducts  unite  with  each  othei'  in  the  nu'(li:!n  line  of 
the  hody  immediately  after  leaving  the  vitellarium,  and  ii)rm  the 
single  3^olk-duct  (PI.  VTI,  1ig.  5).  In  Tn'stomiiiii,  CdHcoiijh',  and  Mono- 
cotifle  the  paired  volk-duct  of  each  side  is  again  formed  hy  the  union 
of  two  smaller  ducts  Avhich  come  respectively  from  the  anterior  and 
posterior  part  of  the  A'itellarium;  sometimes,  however,  it  is  formed 
hy  the  simultanec^us  union  of  numerous  ducts,  as  in  7V/.sY.  ovale 
(PI.  XXIII,  fig.  1).  In  M/crncofij]/'  tniucnta  the  pairetl  yolk-ducts  a.ppear 
to  unite  with  each  other  at  the  very  beginning  and  then  to  se[)arate  again 
into   two   ducts  similar  to  those  of  the  other  species  (PI.  It.  fig.  1); 
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this,  liowever,  T  conceive  to  l)e  due  not  to  the  :!ctn:il  miion  of  the  yolk- 
dnct.-i,  hut  to  tlie  circninstunee  th:it  the  pnired  ])orri()n  of  tlie  vn_o-in:i  is 
exceedingly  sliort.  The  p:iired  (hicts  of  the  two  sides  finally  unite 
with  eacli  otlier,  in  most  species  in  the  median  line  of  the  hody;  hnt  in 
DicJitlopliom  se:^silis  the  point  of  union  is  displaced  a  little  towards  tlie 
right  side.  In  all  the  species  the  paired  yolk-ducts  form  hy  their 
union  an  enlargement,  which  during  the  period  of  reproductive  activity 
is  usually  swollen  to  a  considerahle  size  hy  the  great  quantitv  of 
yolk-cells  which  it  contains,  and  has  received  the  name  of  ritcUiue 
rfsrrroir.  In  most  genera  this  ]ioi1ion  passes  without  anv  marked  con- 
striction into  the  contiguous  ])arts;  l)ut  in  Fjpihilrlla  and  TriMomum  it  is 
usu:illy  spherical  in  form  a.nd  is  distinctlv  set  off  from  the  other  jiarts. 
In  ( hicliocofiih'  and  Ile.racol i/h'  aUo,  it  passes  wirhout  any  distinct  demar- 
cation into  the  antei'ior  part  of  the  yolk-ducts,  l)ut  is  distinctly 
set  oft' from  the  unpaired  yolk-ducts  to  which  it  gives  rise  (PI.  XV, 
fig.  1).  The  vitelline  reservoir  must  not  he  regarded  as  a  permanent 
organ,  heing  observahle  only  when  it  is  filled  with  yolk-cells. 

From  the  yolk-reservoii-  ])roceeds  the  unpaired  yolk-duct.  This 
is  usually  much  smaller  than  the  terminal  portions  of  the  ])aii'ed  ducts, 
and  is  therefore  distinctly  marked  off  fi'om  the  reservoir.  In  most 
si)ecies  it  cither  takes  its  rise  on  the  ventral  side  of  the  reservoir  or 
proceeds  from  it  directly  l):ick wards,  and  after  a  course  of  \'arious 
length  according  to  the  species  finally  opens  into  the  o\iduct.  In 
Hexacotijlt',  however,  it  proceeds  laterally  from  the  reservoir  and  unites 
with  the  oviduct.  In  Calieotijk  the  unpaired  yolk-duct  is  exceedingly 
short,  and  in  ALmocotiiU  it  is  entirely  wanting,  the  paired  ducts  open- 
ing in  this  genus  separately  into  the  (niduct  from  either  side. 

Where  the  various  genital  ducts  come  to  lie  in  the  same 
sagittal  ])lane.  the  yolk-duct  is  genci'ally  situated  ventrally  to  them, 
hut    in    CdlicjlijJc,    in    which    it    opens  into     the     seminal    rece])tacle, 
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it  occupies  a    jxjsitiou  dorsal  to  the  vau'iua. 

The  wall  of  the  iai'g'er  yolk-ducts,  like  ihat  o("  the  |)riin;rry  ones, 
consists  of  a  thin  structureless  membrane  wholly  destitute  of  nuclei. 

Vagina — The  xa^'ina  is  very  ^'enerally  present  in  the  niono- 
<^'enetie  Trematodcs  ;  so  far  as  I  have  (observed  it  is  Avanting'  only  in 
(Jctocofi/h'  and  ] ^irlidojilnin!.  Dieckhoff"  indeed  descriljes  it  in 
Ociohül]\riui)i  huicrnldlinii  ;  hut  from  his  general  description  of  this 
species  and  especially  from  the  structure  of  the  posterior  suckers  and 
of  the  genital  organs  as  described  by  the  same  writer,  I  doubt  whether 
this  species  is  to  be  included  in  either  of  tlie  two  al)ove  mentioned 
genera  as  I  shall  deiine  them  in  the  systematic  })art  of  the  present 
paper.  The  vagina  is  ])aired  either  throughout  its  whole  extent,  or 
in  only  its  jtroximal  })art,  or  again  it  may  be  truly  unpaired;  in 
most  species  it  o[)ens  by  its  proximal  end  into  the  yolk-duct.  In 
2Iüitocoliih\  however,  it  opens  directly  into  the  oviduct  at  the  same 
level,  and  side  by  side,  with  the  paired  yolk-ducts,  so  that  in  this 
genus  three  separate  ducts  come  to  open  at  the  same  ])oint  into  tlie 
oviduct.  In  Calicohih',  again,  the  paired  vaginal  canals-^  unite  with 
each  other  in  the  median  line  of  the  body,  and  f  )rm  a  short  unpaired 
duct  which  then  opens  into  the  rcccplaculuin  sciitiitis  (\\hich  is  in  this 
s[)ecies  nothing  else  than  an  enlarged  j)ortion  of  the  oviduct)  at  a  xavy 
short  distance  from  the  opeuing  of  the  unpaired  yolk-duct. 

Ha\'ing  thus  gi\'en  a  general  orientation  I  shall  now  proceed  to 
describe  the  vagina  in  different  species. 

As  I  have  already  stsited  elsewhere,''^  a  tiady  paired  vagina  is 
present  in  Calicotijle  and  (JncliocoiijJe.  In  the  latter  genus  the  vaginal 
openings  lie  on  the  ventral  side  of  the  b(jdy   near  the  median  line  only 

1).     Dieckhoff — Beiträge    zur   Keuntuiss    der   ectoparasitischen   Trematoden.      Archiv   f. 
Naturgeschichte,  57.  Jahrg-.,  1.  Bd.,  1891.  p.  26i. 

2).     By  "  vaginal  canal  "  I  mean  the  canal  into  which  the  vaginal  opening  leads. 
3).     Centralblatt  für  Bakteriol.  u.  Parasitenkunde,  Bd.  XIV,  I8Ü3.  p.  7t>S. 
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a  few  sections  (each  =  0.01  nun.)  beliind,  and  on  either  side  of,  the 
genital  pore  (PI.  XV,  fig.  1).  The  opening  is  ^vholly  naked,  and 
leads  into  a  long  canal,  the  vaginal  canal,  Avhich  proceeds  just  on 
the  inner  side  of,  and  parallel  to,  the  intestinal  trunk,  and  finally 
opens  into  the  f()re  end  of  the  ])aired  yolk-ducts.  The  vaginal 
canals  are  at  first  nearly  of  a  uniform  calibre,  but  very  gradually 
become  larger  as  they  approach  the  yolk-ducts.  In  Calicotijh'  the 
vaginal  openings  lie  nearly  midway  between  tlie  median  line  and  the 
lateral  margins  of  the  body,  nearly  on  the  same  level  Avith  the  middle 
of  the  uterus.  Tlie  vaginal  canals,  the  terminal  halves  of  which  have 
a  smaller  calibre  than  the  others,  ])roceed  at  riu'ht  ano'les  to  the  loni»' 
axis  of  the  body  towards  the  median  line,  where  tliey  imite  with  each 
other,  and  form  a  single  duct,  which  then  opens  into  the  seminal 
receptacle  from  the  antero-dorsal  side  (PI.  XIX,  fig.  1). 

In  all  the  species  oi  MlcrocoiijJc  and  Axhic  I  have  examined,  the 
vao-inal  openini»'  is  sini>-le,  and  is  situated  in  the  median  line  on  the 
dorsal  side  of  the  body.  In  most  species  of  MicrocoitjJc  the  vagina  is 
Avhollv  naked,  but  in  J7/c'.  rcticuldta  (PI.  V,  fig.  5)  and  in  Axluc 
heterocrrca  and  A.  aWrrans  (PI.  \\\,  figs.  ,")  c<:,  ();  PL  VIII,  fig.  4)  its 
cavitv  is  armed  with  numerous,  conical,  chitinous  s[)ines,  which  ai'e  seen 
in  sections  to  l)e  formed  by  simple  elevations  and  ti'ansf  >rmaiion  of  the 
direct  continuation  of  the  investing  membrane  of  the  body  (PI.  ^^, 
fig.  5;  PI.  A  III,  fig.  4).  Moreover  in  all  these  s[)ecies  the  mesen- 
chyma  around  the  vagina  is  modified  into  a  very  com])act  connective 
tissue  consisting  of  closely  reticulated  fibres,  the  interspaces  of  which  are 
filled  with  an  exceedingly  refractive  substance,  which  i-emains  wholly 
unstained  either  with  borax-carmin  or  haematoxylin  (PI.  \\,  fig.  5  ; 
PI.  VII,  fig.  5  ;  PI.  Vin,  fig.  4).  Again,  in  most  si)ecies  of  Micru- 
cotyh  the  vaginal  opening  leads  into  a  single  median  canal  of  different 
length  according  to  the  species,  which  usually  proceeds  straight  back- 
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wards,  but  sometime.s  makes  more  or  less  windiiig-s  (PI.  FJ,  tig\  5). 
In  M.  fiisifoiin is  (1*J.  n,  tig.  o)  tlie  vagina  is  but  sliglitly  enlarged, 
but  in  M.  truncata  it  assumes  the  shape  of  u  goblet  with  its  short  neck 
directed  towards  the  front  end  of  the  body  (Ph  \\,  ivj;.  1).  In  tiic 
latter  species  it  comnuinicates  l)y  an  exceedingly  shoi't.  paired  canal 
with  eitlier  of  the  paired  yolk-ducts;  while  in  most  otlier  species  the 
sinjrle  vao'inal  canal  i)roceeds  backward  for  ii  ^i-eater  or  Jess  distance 
aloni»-  the  median  line  of  the  bodv,  and  then  divides  riii'ht  and  left 
into  two  branches,  the  paired  vaginal  canals,  which  tinally  open  each 
into  the  paired  yolk-duct  ot  the  corresponding  side,  just  as  in  (Jnclto- 
cotijle.  In  J/,  scidcnae  the  vagina  immediately  divides  into  two  canals, 
which,  after  proceeding  backwards  for  a  short  distance,  unite  with 
each  other  in  the  median  line  of  the  body  between  the  vas  deferens  on 
the  dorsal  and  the  uterus  on  the  ventral  side,  then  again  separate  from 
each  other,  and  proceed  l^ackwards  for  a  short  distance,  and  finally 
open  into  the  paired  yolk-ducts  (PI.  II,  iig.  ()).  In  Axinc  Iwleroccrca 
also,  the  vagina  divides  immediately  into  the  paired  canals;  but  in 
this  species  these  remain  separate  throughout  their  whole  lengths,  and 
[)roceeding  backwtnxls  just  on  the  inner  side  of  the  main  trunks  of  the 
intestine,  finally  1)ecome  continuous  with  the  yolk-ducts  "  (PI.  Nil, 
fig.  1).  Tliere  is  in  this  species  another  o})ening  a  little  behind  the 
vagina  (PJ.  \lll,  tig.  o,  .1),  wdiich  leads  into  a  blind  cavity,  the 
internal  surface  of  winch  is  armed  with  low,  conical  spines  like  those 
of  the  vagina;  but  although  I  have  directed  special  attention  to  the 
point  I  have  not  been  able  to  observe  any  connection  with  the  genital 
organs,  and  am  perfectly  at  a  loss  wdiat  function  to  attribute  to  it. 
In  Axiiic  aJ)ermNS  the  vaginal  canal  is  single  throughout  its  extent, 
and  opens' info  the   fore    end  of  the    un[)aired  yolk-ducts.     In   Axlnc 

1).     The  Ijoundiry  between  the  vag-inal   canal  and   the   yollc-duct   is  marked  in   the  figure 
with  an  asterisk. 
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(riüNfjtildris  I  have  not  l)een  able  to  observe  the  vagina,  since  I  had 
only  a  single  specimen  of  tliis  species  ;  but  its  presence  is  scarcely  to 
be  doubted. 

In  HcxaciijJc  also,  the  Nagina  opens  to  the  exterior  (jn  the  dorsal 
side  of  the  body  in  the  median  line,  a  short  distance  behind  the  com- 
mon genital  pore  on  the  ventral  side  (PI.  XIII,  ügs.  1  &  4;  V\.  XII, 
fig.  (i);  and  its  internal  surface  is  armed  with  numerous  chitinous, 
conical  teeth  similar  to  those  of  Axinc  (PL  XII,  tig.  (J  ;  PL  XIV, 
tig.  o).  The  connective  tissue  annind  it  presents  a  very  ditferent  aspect 
from  that  of  the  remaining  [)arts  of  the  body,  and  is  exceedingly  com- 
[>act  and  refractiNc.  It  is  somewhat  yellowish  in  the  fresh  state,  and 
remains  totally  unstained  with  carmin  or  haemaioxylin.  In  tact  it  is 
of  the  same  nature  as  the  tissue  that  sui'rounds  the  vagina  in  Axinc 
and  the  terminal  |)ortion  of  the  vas  deferens  in  Microfijle  irliculaia  and 
Onchocoiijlc  ;  Ijut  it  is  ïnr  more  compact,  so  that  it  appears  as  if  it  were 
somewhat  chitinous.  In  the  genus  under  consideration  the  vagina  is 
surnjunded  by  numerous,  circular  nuiscular  hljres;  moreover  from  the 
chitinous  cuticle  that  lines  its  cavity  numerous  muscidar  tibres  take 
rise  and  radiating  in  all  directions  and  ramifying  each  int<j  a 
number  of  filrres.  are  at  last  inserted  into  the  investing  memljrane 
of  the  body  (PL  XIV,  fig.  o).  These  muscular  tibres  are  evidently 
the  rclnicloirs  vatj'mae.  The  vagina  soon  divides  into  two  cantds.  the 
canah's  ccKjiiialcs^  whic-h,  as  in  the  cases  already  described,  jrrocced  on 
the  inner  side  of,  and  parallel  to,  the  trunks  of  the  intestine,  and  open 
into  the  paired  yolk-ducts.  In  accordance  with  the  asynmietry  in 
this  genus  of  the  yolk-ducts  of  the  tw(j  sides,  alreiidy  mentioned,  the 
vaginal  canal  of  the  left  side  is  longer  than  that  of  the  right  (PL  XIII, 
figs.  1  &  4;  PL  XIV,  tigs.  1  Oc  7). 

From  the  above  description  the  paired  origin  of  the  vagina  in 
Microcolijle.  Axine,  and  Hcxucolijh  is,  I  believe,  beyond  question. 
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In  }fon(i('nhili',  Tn'shniiinii.  nnd  F.jiihdcJIii  tlie  vngina  is  present 
oiilv  on  tlio  left  side  of  tlie  hody.  ;uid  opens  to  the  extei'ior  on 
tlie  ventral  surfiu'c  In  Moiiocutijlc  tlie  vaa'innl  oj)ening  is  situated 
close  to  the  left"  trunk  of  the  intestine,  about  midway  Ijetween  the 
pcmix  iii'iiiltills  rininiiniu's  and  the  anteri<3r  end  of  tlie  ovary,  and  is  sur- 
rounded hv  a  comjiact  tissue  exactly  similar  to  that  described  in  J fixaco- 
iijlf  :  but  there  are  rio  muscnlar  fibres  (PI.  XVII.  fiu'.  1).  Ir  leads 
into  a  short  canal  which  soon  opens  into  a  laru'e  spherical  cavitv,  the 
rcci'jii(tcuJuiu  sciiiltu's  ;  from  the  other  end  of  this  a  canal  proceeds 
backwards,  and  opens  into  the  oviduct  at  the  ])oint  where  the 
latter  receives  the  paired  yolk-ducts.  In  Tn'shnninn  tlie  vaginal  open- 
ing is  situated  a  short  distance  behind  the  opening  of  the  genital  atrium, 
in  some  s])ecies  more  towards  the  lateral  margin,  but  in  others  nearer 
the  middle  line.  In  most  s])ecies  the  opening  is  surronnch'd  more  or 
less  with  tlie  compact  tissue  so  often  mentioned  in  other  genera  ;  bnt 
this  is  in  most  species  very  inconspicuous.  The  vaginal  canal  makes 
in  this  genus  numerous  complicated  windings  in  its  course; 
and  at  various  distances  from  the  external  opening  according  to 
the  species  it  is  swollen  to  a  cDnsiderable  size  ;uid  is  filled  with 
S])erm  mass — forming  the  rrc/'jitnciiJinii  s('iii/nis.  lîeyond  this  the 
vaginal  canal  conti'acts  into  a  vcrv  tine  canal,  which  then  o|)ens  in  all 
the  species  I  have  ol)served  into  tlie  yolk  rescrv(^ir  (PI.  XXI,  hg.  <S; 
V\.  XXII,  fig.  5;  PI.  XXirr,  tig.  8,-  pi.  XXV,  hg^.  3,  -S,  &  S).  and 
not  into  the  oviduct  as  is  stated  Ijy  Monticelli"  to  be  tlie  case  in 
Tn'sf.  uncinatiim. 

From  the  above  it  is  evident  tliat  the  seminal  receptacle  in 
Trisfomum   and   Monocoliilc   is   nothing  else  than  a  part  of  the  vaginal 


1).    Monticelli— Trist-oinnin  uni'iuatuui,  n.  sp.    Boll.  d.  Soo.  ili.  Nat.  iu  Xapoli.  An.  TIT,  fasf. 
IT,  1889. 
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canal    swollen  l)y   the  .sporin  mnss  wliidi  it  oontiiins  ;  and  is  tlioroforo 
siiltjcct  to  considérai )lo  variations  in  size. 

Tn  FjpUt.lcUn  tlie  ])osition  of  the  external  oponini;-  of  the  vagina, 
is  very  similar  to  that  in  Trixlomini)  :  in  /•.'.  fxltihainn'  it  is  only  a  short 
distance  hehind  the  common  geiiital  ])i)re.  hut  in  K.  nnihi  it  is  situated 
ahout  midwav  l)etween  the  ])oste.rior  end  of  the  pharynx  and  the 
anterior  end  of  the  ovary,  a  little  internally  to  the  left  intestinal 
trnid-:.  and  is  surrounded  hy  the  compact,  refractive  tissue  alre;idy  men- 
tioned in  descrihing  other  genera  (PL  XXVI  I,  figs.  1,  o.  4,  ä  6).  In  K. 
Jslnl.-dinir  the  vaginal  canal  makes  mimerons  windings  in  its  course, 
and  finally  opens  into  the  yolk -reservoir  ;  hut  in  E.  orata  it  is  nearly 
straiu'ht,  and  after  a  short  course  <^])ens  into  the  yolk-re^ervoir  as  in 
t]\e  other  species.  In  this  genus  [  have  not  ohserved  any  reccpiinnihiiu 
semiN/s,  hut  this  mav  ])ossil)ly  he  owing  to  the  ahsence  of  any  s])erm 
mass  at  the  particular  time  or  in  the  particular  s]->ecimens  [  have 
examined.  \ on  Linstow'^  does  not  mention  any  vagina  in  Vlijil- 
Jinr  Hcmlorlfii,  hut  what  he  describes  as  the  rcceptacuhiui  srnriiiis  is 
]»rol)al)lv  nothing  else  th-in  the  proximal  end  of  the  vaginal  canal,  com- 
])aral)le  to  the  seminal  receptacle  of  Tristoinuiu.  Tn  V]njl]oui'Jht  solene 
also,  the  vagina  lias  not  heen  descrihed;  hut  to  judge  from  tlie  figure  of 
file  worm  given  hy  C  u  n  n  in  glia  m ,-'  I  helieve  it  is  present  likewise 
in  this  species.  Tlie  convoluted  dark  tuhe  drawn  hy  that  writer  on  the 
leftside  (right  side  of  figure)  of  the  yolk-reservoir  in  fict  re])resents, 
in  mv  opinion,  the  pr<iximal  portion  of  the  vaginal  canal. 

The  wall  of  the  vaginal  canal  consists  in  most  species  of  a  thin, 
refractive  memlirane  similar  to  that  of  the  larger  yolk-ducts  ;  and 
T  have  never  ohserved   any   nuclei    in   it.      Tn  (  V///('of///r.  however,  the 


1).     V.  liinstow — Beitrage  7.\\v  Auatomio  von  Pliylline  Hendovffii.    Arclnv  f.  mile.  Anatomit». 
PkI.  33,  188'J,  p.  173. 

2).     .7.  T.  Cnnnincfham  — .\  Treatise  on  tlie  Oomiiion  Sole,  1890.  p.  93. 
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membranons  wall  is  exceedingly  thick,  and  its  intei'nal  surface  is 
uniformly  covered  with  stout  cilia.  The  terminal  liiilfof  the  vaginal 
canal  is,  in  this  genus,  surrounded  by  numerous  unicellular  glands,  the 
vaginal  glands.  Since  [  had  only  a  single  specimen  of  the  worm  and 
was  therefore  compelled  to  pass  and  repass  it  through  absolute  alcohol, 
clove  oil,  and  turpentine  in  order  to  cut  it  into  serial  sections  after  a 
detailed  examination  in  toto,  I  am  not  able  to  state  anything  definite 
as  to  the  histological  character  of  these  glands  ;  but  each  gland  is  a 
goblet-shaped  cell  with  a  short  neck  and  with  a  vesicular  nucleus 
near  its  larger  end,  which  usu:dly  encloses  a  single,  small  nucleolus 
(PI.  XIX,  figs.  1  &  12).  These  glandular  cells  are  in  most  places 
arrano^ed  in  a  single  laver  around  the  vaoiual  canal,  but  are  in  other 
places  also  arranged  in  two  layers.  Wierzejski'^  states  th:it  in  C. 
Kroijeri  the  vaginal  canal  is  muscular,  but  in  the  species  I  hav^e 
observed  its  wall  is  simply  membranous.  In  OnduKotijlc  also  the  in- 
ternal surface  of  the  vaginal  canal  is  covered  with  cilia,  Avhicli  are,  how- 
ever, finer  and  shorter  than  those  of  Calicot i/Ic  (PI.  XV,  fig.  10).  I  have 
besides  observed  in  the  farmer  species  that  in  the  hinder  portion 
there  is  often  on  the  inner  surface  of  the  vaginal  canal  a  thin  layer  of 
granular  substance  very  similar  to  that  observed  in  the  vas  deferens.  I 
have  therefore  been  led  to  suspect  whether  the  irregular  polygonal  or 
goblet-shaped  cells  drawn  in  fig.  8,  PI.  X\"I,  on  the  ventral  side  of  the 
vaginal  canal  and  which  were  at  first  regarded  by  me  as  the  jH'ostate 
oflands  be  not  in  realitv  the  vaiiinal  o-lands  :  but  hitherto  I  have  not 
been  able  to  find  out  any  ducts.  In  all  the  other  species  I  have  not 
observed  any  glandular  cells  around  the  vagina. 

In  many  specimens  collected  during  the  suiumer  season  the 
vagina  was  found  filled  with  sjiormatozoa.  I  have  observed  this  in 
]\[icrocotijh',  Axiiie,  and   Trist omum  ;  and   since,   as  I  have  said   in   my 

1).     "Wierzejski— /,  c.  p.  558. 
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paper  on  I)ipIo:oo)i,  the  yolk-cells  are  during  this  season  almost  con- 
tinuonsl}^  poured  doirn  the  yolk-ducts,  the  s[)erniatoz(Xi  in  the  vagina 
can  not  but  have  come  from  another  individual.  Often  indeed  tlie 
yolk-ducts  were  also  tilled  entirely  Avitli  spermatozoa- instead  of  with 
yolk-cells.  Therefore  there  can  scarcely  he  any  d()ul)t  th:tt  the  vagina 
re:dly  serves  as  such  in  these  forms,  and  the  stune  is  in  all  prohnhility 
true  of  other  species. 

Caxalis  genito-intestixalts — I  have  proposed'^  to  substitute 
this  name  f^r  the  one  already  in  vogue,  caiialis  ritcUo-intestinaJi.'i,  on 
the  ground  that  in  many,  indeed  in  most,  species  it  has  no  direct 
connection  with  the  yolk-duct.  This  n:ime,  which  was  first  used 
by  the  ediior  of  the  "American  Xaturidist  ",'"*  is  of  wider  a])plica- 
tion  and  will  cover  .all  those  c:!ses  which  may  l)e  brouglit  to  light 
l)y  future  investigations,  pi-ovidcd  only  that  the  canal  connects  the  in- 
testine with  any  one  part  of  the  genital  system.  The  genito-intestinal 
can:d  was  first  observed  in  its  true  relaticm  by  Ijima'^^  and  although 
the  C(3nnecti(m  with  the  intestine  was  denied  or  questioned  by  some 
M'l'iters  his  observation  was  afterwards  confirmed  and  extended  l)y 
Dieckhoff,^^  R.  Wright  and  MacaUum'*^  and  l)y  t,he  ])resent 
writer,*'-'  and  in  this  paper  further  cases  will  be  brouglit  forward. 

Among  the  genera  described  in  this  paper  this  cnnal  is  absent  in 
Tridoiuuui,  Epihaclla,  Monocottjlc,  and   Calicotiili',   but  is  present  in  alj 


1  ).  Goto— Der  Laurer'sche  Kanal  itikT  die  Scheide.  Central] datt  f.  Bakteriol.  u.  Parasiten- 
kunde,  Bd.  Xiy,  1S93.  p.  793. 

2).     yol.  XXV,  1891.  p.  GG5. 

3).  Ijiuia— Ueber  den  Zusammenhang  des  Eileitero  mit  dem  Vi'rdanuugscanxl  l>ei  gewissen 
Polystomeeu.     Zoo!.  Auzeig.,  yil,  1831.  p.  G35. 

4).     Dieckhoff-Z.  c. 

5).     R.  Wright  and  Macallum— Spliyraniira  Osleri.     Journal  of  Morphology,  yol.  1,  1887. 

G).     tioto— This  Journal,  Vol.  IV,  18;)0.  p.  185. 

„    — On  the  Connecting  Canal  between  tlie  Oviduct   and   the    Intestine   in  some 
Monogen.  Trematodes.      Zoolog.  Anzeig.,  XIV,  1891.  p.  103. 
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the  others.  In  Mlcrocotijlc  und  Axinc  it  arisess  from  the  oviduct 
opposite,  or  at  a  short  distance  from,  the  point  ^vhere  this  receives 
the  unpaired  yolk-duct,  in  some  species  more  towards  the  ovary  and 
in  others  more  away  from  it  ;  it  then  proceeds  toward  the  right 
of  the  l)ody  and  also  more  or  less  forwards,  and  finally  opens 
into  the  right  trunk  of  the  intestine.  In  DicUdopliom  (PL  X, 
figs.  1,  5,  &  9)  it  does  nearly  the  same,  Ijut  its  origin  is  always 
at  a  short  distance  towards  the  ovary  from  tlie  point  of  union 
of  the  unpaired  yolk-duct  with  the  oviduct.  In  OdocotijU  the 
genito-intestinal  canal  opens  into  the  oviduct  side  by  side  with 
the  unpaired  yolk-duct,  proceeds  on  the  right  side  fu*  towards 
the  anterior  part  of  the  body,  and  finally  opens  into  the  right 
intestinal  trunk  nearly  on  the  same  level  with  the  point  of  union 
of  the  paired  yolk-ducts  (I?l.  IX,  figs.  1,  7,  &  11).  In  all  the 
2:enera  hitherto  mentioned  the  canal  is  almost  straiiiht  or  makes 
only  a  slight  winding  or  two.  In  Oncliocolijlc  it  arises  from 
the  oviduct  at  the  point  Avhere  this  bends  backwards  towards 
the  ootyp  and  where  from  one  side  the  neck  of  the  seminal 
receptacle  and  from  the  other  the  median  yolk-duct  opens  into 
the  oviduct.  It  then  ])roceeds  for  some  distance  towards  the  right 
side  of  the  body,  then  Ijends  backwards,  making  a  few  additional 
windings  on  the  way,  and  opens  at  last  into  the  intestinal  trunk 
of  the  right  side.  It  is,  as  I  have  stated  elsewhere,  the  Laurer's 
canal  of  Taschenberg,'^  which  he  represents  as  being  on  the 
left  side  of  the  body  and  as  opening  to  the  exterior  on  the  ventral 
surface.  But  I  have  carefully  followed  it  in  seri-d  sections  and  could 
distinctly  perceive  its  opening  into  the  intestine;  while  as  to  its 
position  in  the  body,  one  must  not  rely  on  the  posterior  suckers  hv 
orientation,  in  tliis  case  ;  for,  as  I  have  already  stated,  these  are  situat- 

1).    Tasclieuberg— Weitere  Beiträge,  p.  22. 
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ed  on  the  side  turned  towards  the  dorsum,  so  that  when  the  observer 
looks  at  the  worm  with  the  suckers  turned  towards  liim  he  has  before 
him  the  dorsal  side  of  the  body,  whereas  in  other  species  the  ventral 
side  would  under  the  same  circumstance  be  turned  towards  him.  I 
therefore  believe  that  Tas clien berg  was  misled  in  his  orientation  by 
the  abnormal  position  of  the  suckers,  and  this  is  the  more  probable 
because  he  seems  to  have  had  but  little  recourse  to  serial  sections. 

In  Hexacotijk  grossa  the  origin  of  the  genito-intestinal  canal  from 
the  oviduct  is  also  near  the  opening  of  the  yolk-duct  a  little  towards 
the  ovary.  Proceeding  a  very  short  distance  forwards  it  undergoes 
a  rather  sudden  and  somewhat  club-shaped  enlargement  which,  since 
it  contains  sperm  mass  in  its  interior,  may  well  be  called  recepta- 
culiun  semim's.  From  its  opposite  end  arises  a  much  convoluted  small 
canal,  which  proceeds  forwards  and  towards  the  right  side  of  the 
body,  and  finally  opens  into  the  intestine  (Pi.  XIV,  fig.  7).  In  Hexa- 
cotijlc  acuta  the  genito-intestinal  canal  opens  into  the  oviduct  side  by 
side  with  the  unpaired  yolk-duct,  and,  in  most  specimens,  was  soon 
enlarged  into  the  reccptaculum  scminis,  so  that  the  latter  was  connected 
with  the  oviduct  by  an  exceedingly  short  canal.  The  general  form  of 
the  seminal  receptacle  in  this  species  is  similar  to  that  of  the  other 
species,  but  its  outline  is  in  most  cases  irregularly  wavy,  and  the 
whole  organ  usually  assumes  such  a  position  that  its  long  axis  is 
directed  obliquely  to  the  long  axis  of  the  body.  The  anterior  end  of 
the  seminal  receptacle  gives  rise  to  a  small  canal  of  variable  length, 
which,  proceeding  a  little  forwards  when  the  receptacle  is  small  or  a 
little  backwards  when  it  is  large,  and  making  some  convolutions  on 
the  way,  finally  opens  into  the  intestine  (PI.  XIV,  fig.  4).  In  both 
species  of  Hcxacotijle  the  seminal  receptacle  is  situated  on  the  ventral 
side  of  the  ovary. 

From  the  abo^'e  description  it  will  be  evident  that  the  rccepiacuhim 
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seminis  of  Hcxacotijh  i.s  nothing'  but  a  part  of  tlie  genito-intestinal 
canal,  juîst  as  in  Trislomum  it  i.s  a  part  of  the  vaginal  canal.  The  small- 
ness  of  the  seminal  receptacle  and  the  greater  length  of  the  canal  pro- 
ceeding from  it  towards  the  intestine  observed  in  Hexacotijlc  grossa  as 
compared  with  H.  acuta  is  perhaps  due  to  the  fact  that  the  sperm  mass 
was  comparatively  small  in  the  specimens  of  the  former  examined; 
for  in  H.  acuta  I  have  observed  the  seminal  receptacle  to  vary  con- 
siderably in  size,  and  the  small  canal  to  vary  in  length;  the  size  of  the 
receptacle  and  the  length  of  the  canal  being  complementary,  the 
receptacle  being  formed  inferentially,  at  the  expense  of  the  canal. 
The  fact  already  mentioned  that  in  H.  acuta  the  small  canal  proceeds 
from  the  seminal  receptacle  sometimes  in  one  direction  and  some- 
times in  the  other  also  points  to  the  same  interdependence;  the 
cramming  of  the  receptacle  with  sperm  mass  and  its  consequent 
len^rtheninir  causino:  displacement  of  the  "^enito-intestinal  canal. 

The  wall  of  the  canalis  (jcnUo-intcstinalis  is  formed  of  a  thin, 
structureless  membrane,  whose  inner  surface  is  uniformly  covered  with 
fine  cilia,  the  motion  of  which  is  distinctly  obser^■able  in  living  sj^eci- 
mens  under  the  microscope.  It  is  wholly  destitute  of  nuclei.  In 
Microcotijle  and  Axinc  the  wall  is  thickened  circularly  at  sh(jrt  intervals 
just  like  the  wall  of  the  Laurer's  canal  in  some  species  of  D/.sfo;H?//;i 
descriljed  by  Poirier;'^  only  the  thickenings  are  here  much  smaller 
and  nearer  one  another.  In  oblique  or  longitudinal  sections  of  the 
canal  these  thickenings  look  somewhat  like  septa,  but  that  they  are 
not  really  such  is  very  clear  on  attentive  observation.  In  a  surface 
view  these  thickenings  appear  like  circular  muscular  fibres. 

As  to  the  opening  of  the  canal  into  the  intestine,  it  is  to  be  noted 
that  it  is  exceedingly  small  and  in   most  cases  never  appears  in  more 

1).     Poirier— Z.  c,  p.  577. 
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than  two  consecutive  sections  (eacli=^0.01  mm).  Dieckhoff'Mias 
described  in  Pohjstomum  iiiteijeryimwn  a  sort  of  valvular  mechanism  at 
the  opening  of  the  canal;  I  have  not  myself  (observed  the  canal 
running  any  distance  into  the  intestine,  but  have  found  it  always  to 
contract  to  an  exceedingly  small  size  just  before  opening,  and  to 
communicate  with  the  intestine  by  a  minute  pore  which  will  be  at  once 
closed  by  pressure  from  within  the  intestine. 

The  homology  of  the  genito-intestinal  canal  will  be  discussed  later 
on  under  '  General  Considerations.' 

Atrium  genitale — I  shall  ado})t  this  name  for  the  cavity  into 
which,  in  many  genera,  the  vas  deferens  and  the  uterus,  or  else  the 
former  alone,  open,  whether  this  ca^ity  be  large  and  open  to 
the  exterior  by  a  small  pore,  or  merely  a  sludlow  invagination  of  the 
general  surface  of  the  b^dy.  This  cavity  has  been  more  generally 
known  as  the  genital  cloaca;  but  since  the  vas  deferens  only  in  some 
cases  opens  into  it  I  prefer  the  above  name  for  it.  It  is  very  generally 
present  not  only  in  the  Monogenea  but  a.lso  in  the  distomes;  and  in 
some  cases  what  has  been  described  as  the  penis  or  *' Cirrusbeutel" 
(tasca  del  pene,  poche  de  cirrhe)  is  to  be  c, tiled  more  correctly  the 
genital  atrium,  as  will  bec(^me  clear  as  we  proceed. 

Among  the  species  that  I  have  hitherto  examined  the  genital 
atrium  is  absent  only  in  Onclwcotijlc  ,spinacis,  in  which  tlie  ^'as  deferens 
opens,  as  already  stated,  directly  into  the  terminal  part  of  the  nterus 
(PI.  XVI,  fig.  7).  This  part  might  perhaps  be  considered  by  some  as 
the  genital  atrium;  but  as  may  be  seen  from  the  figure  just  referred  to, 
its  internal  surface  is  covered  up  to  its  very  opening  with  stout  cilia 
exactly  similar  to  those  of  the  part  of  the  uterus  posteri(3r  to  it  ;  and 
this  fact  should  prove  bevond  doubt  that  the  genital  atrium  is 
totally  wanting  in  this  species.     Moreover  it  seems   t(3  me  that  the 

1).     Dieckhofi— /.  c.  p.  2i8. 
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Sfenital  .'ttriniu  sliould  h^  ivLi'irdecl  as  the  invaofiiKition  of  a  portion  of 
the  surface  of  the  Ixxly.  We  Imve  as  yet  no  adequate  embryological 
proofs  on  this  point  ;  hut  tlie  f;ict  that  tlie  investing  membrane  of 
the  body  is  in  many  cases  directly  continued,  at  least  for  a  certain 
distance,  into  llie  atrium,  and  the  m:ujy  gradations  in  form  of 
this  cliamber  from  tlint  of  a  mere  ])it  to  tliat  of  a  deep  and  spacious 
cavity  seem  t<^  me  to  Jend  very  strong  support  to  tliis  view — a  view 
wliich  lias  recently  found  expression  from  another  side"-* 

The  genital  atrium  is  most  developed  and  presents  the  most 
varied  forms  in  MicrocotijJc.  In  this  genus  it  is  a  deep  cave-like  cavitv, 
into  which  the  y;is  deferens  and  the  uterus  open,  and  communicates 
with  the  exterior  by  means  of  a  minute  opening,  the  ponts  gcuitalis  com- 
munis. Its  inner  surfice  is  lined  by  a  thin  but  dee])ly  staining  mem- 
Ijrane  which  in  sections  is  seen  to  be  fjrmed  l)y  the  direct  continuation 
and  gradual  thinning  of  the  investing  membrane  of  the  body  (Pis.  \, 
&j  VI),  and  is  covered  in  all  the  species  with  hollow,  chitinous  spines. 
In  M.  dayins  (PL  \,  fig.  2.)  it  is  a  somewhat  reniform  cavity,  with 
the  part  correspt^nding  to  the  hilus  directed  oblicpiely  forwards  and 
towards  the  ventral  side,  into  which  the  uterus  opens  close  to  the  ex- 
ternal pore,  while  the  vas  deferens  opens  more  on  the  dorsal  side  almost 
opposite  the  hilus.     The  conical  spines   which  are  mainly  confined  to 


1).  The  results  obtained  by  Voeltzkow  in  Ai^pidogaater  condticola  (Würzburger  Arbei- 
ten, Bd.  8,  183S,  p.  279)  do  not  seem  to  me  to  decide  the  question.  According  to  this  naturalist 
the   "  Penisschlauch"  and    the  "Vulva"  arise  "als  solider,  von   der  Haut  am  Anfang  des 

Halses,  schief  nach  hinten  und  oten  aufsteigender Zapfen  an."     Referring  to  the  figure  it 

seems  to  me  that  tha  solid  mass  of  cells  which  becomes  afterwards  the  "  Penisschlauch  "  and 
the  "  Vulva  "■'  is  not  of  an  ectodermal  origin  but  mesodermal  ;  for  the  true  ectoderm  is  already 
in  this  stage  transformed  into  a  membrane.  If  I  may  put  my  own  interpretation  on  the  figure 
of  another,  the  solid  mass  of  cells  aljove  referred  to  is  prol^ably  differentiated  into  the  peculiar 
connective  tissue  that  constitutes  the  penis  ;  and  in  this  case  the  lining  of  the  "  Penissehlanch" 
would  alone  be  derived  from  the  ectoderm. 

2).  Montlcelli — Primo  contributo  di  osservazioni  sui  Distomidi  (Studii  sui  Trematodi  endo- 
par.issiti),  p.  86.  Spengel's  Zool.  Jahrbücher,  III.  SuppL,  1893. 


136 


s.  GOTO. 


tlie  anterior  lialf  of  the  atrium  are  comparatively  short.  T  have  ohserv- 
ed  only  a  few  s])ines  on  the  posterior  fice  of  the  atrium  hetween  the 
uterus  and  the  vas  deferens;  and  these  were  mostly  a  little  longer  than 
those  of  tlie  anterior  and  dorsal  sides.  In  M.  fi(^iforniix  (PI.  \,  iig.  1) 
the  genital  atrium  is  considerably  elongated  in  the  dors(^-ventral  direc- 
tion of  the  body  and  mny  be  distinguished  into  two  portions,  a 
ventnd,  hn-ger  portion  communicating  with  the  exterior  and  a 
dorsal,  narrower  portion.  The  larger,  ventral  portion  receives  close  to 
its  opening  the  uterus  and  at  its  dorsal  end  the  vas  deferens.  The 
narrower,  dorsal  portion  merely  extends  dorsad  towards  the  oesophagus 
and  there  ends  blindly,  receiving  no  duct.  The  spines  which  are 
generally  just  perceptibly  shorter  than  those  of  j\[.  clegaiii^  are  mostly 
confined  to  the  anterior  face  of  the  atrium  but  are  also  jiresent  on  the 
posterior  f  ice  for  a  very  sh'.n"t  distance  continuous  Avitli  the  anterior  face. 
The  wall  of  the  atrium  is  raised  a  little  around  the  vas  deferens,  making 
it  open  on  a  blunt  papilla,  (Pl.V,  fig.  1).  In  il/,  camlata  (PI.  \,  fig.  3) 
again,  the  genital  atrium  may  be  distinguished  into  two  portions,  a 
ventral  which  in  this  case  is  narrower,  and  a  dorsal  portion  which 
is  triana'ular  in  saa'ittal  section  and  whose  surface  is  covered  with 
long,  slightly  recurved  spines.  The  ventral  portion  receives,  as  in  other 
species,  the  uterus  near  its  external  opening  ;  and  at  its  postero-dorsal 
corner  it  communicates  with  a  cup-shaped  accessory  cavity,  into  which 
the  vas  deferens  opens  at  the  top  of  a  ccnnparatively  large,  teat-shaped 
papilla.  In  M.  >i('J)(istl.^  (PI.  \\,  fig.  1)  the  main  cavity  of  the  genital 
ati'ium  proceeds  obliquely  forwards  from  its  external  opening,  and 
ends  with  a  short  Ijifurcation,  so  that  it  is  somewhat  Y-shaped.  The 
spines  are  long  and  slightly  recurved,  and  are  present  along  the 
whole  anterior  and  dorsal  surfaces  of  the  atrium;  l)ut  these  are  divided 
into  two  groups  separated  from  each  other  l)y  a  short  space,  in  which 
the  spines  are  tot:dly   al)sent.     As  in  the  preceding  species  the  vas 
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deferens  opens  at  tlie  top  oî  a  papilla,  which  however  is  of  the 
shape  of  a  trancated  cone  in  this  case,  and  projects  into  a  cup-shaped 
accessory  cavity  of  the  genital  atrium.  In  some  specimens  I  have 
observed  a  layer  of  coarsely  granular  substance  covering  the  in- 
ternal surface  of  the  vas  deferens  as  well  as  the  surface  of  the 
truncate  papilla,  and  of  the  cavity  into  whicli  it  projects;  this  is,  in 
my  opinion,  the  secretory  product  of  the  prostate  glands.  In 
]\[.  chili  (PI.  Y,  fig.  4)  the  genital  atrium  is  very  narrow  and  is 
elongated  in  the  dorso- ventral  direction  of  the  body,  and  the  uterus 
and  vas  deferens  open  into  it  close  to  each  other.  Its  internal  surface 
is  lined  l)y  an  exceedingly  thin  membrane,  and  the  spines,  Avhich  are 
very  similar  to  those  already  described  as  being  present  in  the  terminal 
part  of  the  vas  deferens  in  31.  reticulata,  are  in  this  species  attached  to 
the  internal  face  of  a  cup-shaped  organ  at  the  dorsal  end  of  the  atrium, 
which  will  be  described  afterwards.  In  31.  sciaenœ,  again,  the 
genital  atrium  is  an  elongated  cavity  directed  obliquely  in  an 
antero-posterior  direction  and  opening  outwards  by  means  of  a  very 
small  pore  (PL  YI,  fig.  2).  The  chitinous  spines  are  of  two  forms, 
the  shorter  and  the  longer,  arranged  in  two  circular  sets  around 
the  middle  portion  of  the  atrium;  the  shorter  ones,  which  are  hook- 
shaped,  being  imbedded  for  the  greater  part  of  their  lengths  in  the 
substance  of  the  wall  of  the  cylindrical  organ  afterwards  to  be  describ- 
ed, with  only  their  hooked  ends  projecting  into  the  atrium.  The 
spines  of  the  other  set  are  much  longer,  and  are  slightly  curved  twice 
in  opposite  directions;  only  their  terminal  parts  project  into  the  atrium, 
and  they  are  provided  with  a  special  set  of  muscular  fibres,  probably  to 
be  rei^arded  as  belonj^in^-  to  the  sets  of  dorso-ventral  fibres  which  take 
their  origin  from  them  and  which,  proceeding  backwards  and  towards 
the  dorsum  are  inserted  into  tlie  investing  membrane  on  the  dorsal  side 
of  the  body  (PL  YI,  fig.  2).     The  uterus  opens  into  the  atrium  near 
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its  external  pore,  while  the  vas  deferens  opens  between  the  two  sets 
of  chitinous  armature  just  described. 

Owing  to  scantiness  of  specimens  I  have  not  been  able  to 
make  sagittal  sections  of  M.  truucata  and  i)/.  reticulata;  but  comparing 
the  preparations  in  tuto  of  these  species  with  those  of  others,  the  pre- 
sence of  the  genital  atrium  can  hardly  be  doubted,  and  the  general 
disposition  of  its  parts  is,  I  believe,  similar  to  that  found  in  other 
species.  In  M.  truucata  the  chitinous  armature  of  the  atrium  consists 
of  twenty  long,  hollow  rods,  slightly  curved  twice  in  opposite  direc- 
tions (PI.  II,  fig.  '2).  Tliey  are  elliptical  in  cross-section  (fig.  2,  c), 
and  although  on  a  surftice  view  tliej^  appeared  of  unequal  lengths,  as 
represented  in  the  figure,  I  believe  this  is  owing  to  the  fact  that  some 
were  looked  at  more  obliquely  than  others.  They  are  arranged  in  a 
circle,  but  the  series  is  broken  in  the  median  line  on  the  dorsal  side. 

The  genital  atrium  of  31.  reticulata  and  Axinc  ahcrrans  are  very 
similar  to  each  other,  the  internal  surface  being  in  both  the  species 
covered  with  spines,  and  the  mesenchyma  around  the  atrium  being 
transformed  into  the  refractive  connective  tissue  so  often  mentioned 
already.  The  form  of  the  spines  are,  however,  different  in  the  two 
species,  tliose  of  A.  aherrans  being  simply  conical  and  slightly  curved, 
while  those  of  il/,  reticulata  are  exactly  similar  to  those  that  are  present 
in  the  terminal  portion  of  its  vas  deferens,,  and  consists,  as  already 
described,  of  a  hemispherical  basal  and  a  straight,  spinous,  distal 
portion  (IM.  A^.  fig.  G).  In  Axinc  lieterocerca  the  genital  atrium  is  an 
irregular,  tolerably  spacious  cavity,  and  is  surrounded  by  a  refractive, 
fibrous  connective  tissue  somewhat  similar  to  that  just  mentioned 
in  il/,  reticulata.  Unlike  that,  however,  it  stains  but  slightly 
(PI.  VIII,  fig.  o),  and  in  fict  its  occurrence  here  appears  to  me 
as  a  step  towards  the  formation  from  the  usual  form  of  the  mes- 
enchyma of  such    refractive   tissue  as  has  been   described  above  in 
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many  species  oï  Microcoiijlc.  Of  Axine  triatujulavis  (IM.  VII,  fig-.  7)  I 
have  had  only  a  single  specimen,  and  therefore  could  not  make  sagittal 
sections  of  it;  but  judging  from  analogy  and  from  a  comparison  of  pre- 
parations of  it  in  toto  with  those  of  others,  I  believe  the  genital  atrium 
of  this  species  to  be  very  nearly  similar  to  that  of  il/,  chiri  already 
described  (PI.  Y,  fig.  4).  Tliere  is  a  hemispherical  organ  on  the 
dorsal  side  of  the  atrium  exactly  similar  in  form  to  that  of  M.  cliiri, 
and  the  internal  surface  of  which  is  covered  with  slightly  recurved, 
conical  spines  (PI.  VII,  figs.  7  &  8).  I  have  not  been  able  to  see 
distinctly  the  opening  of  the  vas  deferens;  but  I  believe  it  lies  as 
in  il/,  chiri,  and  not  therefore  in  the  hemispherical  organ — again 
relying  in  so  doing  on  analogy. 

In  Odocotijle  the  genital  atrium  is  somewhat  vase-shaped,  with  a 
short  narrow  neck  which  opens  to  the  exterior.  It  receives  at  one  of  its 
sides  the  uterus,  and  the  chitinous  spines  of  the  penis  project  from  the 
base  of  its  cavity  (PI.  IX,  fig.  12).  In  Dic//V^)/jo/ïY,  on  the  other  hand, 
the  genital  atrium  has  a  wide  opening  to  the  exterior,  almost  of  an  equal 
diameter  with  the  atrium  itself  (PI.  XI,  fig.  4).  It  sends  out  backwards 
a  tubular  prolongation  which  Ijecomes  continuous  with  the  uterus,  the 
boundary  line  between  the  two  being  in  this  case  especially  hard  to  deter- 
mine. On  the  dorsal  side,  the  main  cavity  of  the  atrium  communi- 
cates by  means  of  a  minute  pore  with  a  somewhat  cone-shaped  side-cavity, 
into  which  the  chitinous  hooks  of  the  penis  project  (PI.  XI,  fig.  4).  In 
HexacotijU  the  genitid  atrium  communicates  with  the  exterior  by 
means  of  a  short,  tubular  canal  formed  by  the  thickening  of  the  lips  of 
its  external  opening  (PI.  XII,  fig.  G).  As  a  whole  it  is  a  tolerably 
spacious  cavity;  but  all  its  central  part  is  occu[)ied  by  a  large  conical 
papilla — the  homologue  of  the  penis — on  the  top  of  which  opens  the  vas 
deferens.  In  this  genus  the  direct  continuation  of  the  external  invest- 
ing membrane  of  the  body  into  the  genital  atrium  can  be  observed 
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very  distinctly  (PI.  XII,  fig.  6);  and  on  the  posterior  surface  of  the 
penis  the  membrane  seems  to  be  changed  to  a  certain  extent  into  a 
chitinons  nature;  for  here  it  remains  wholly  unstained  with  haema- 
toxylin  and  has  all  the  optical  properties  of  a  chitinous  substance.  In 
Calicotijle  (PI.  XIX,  fig.  7)  the  atrium  fjcnitalc  is  reduced  to  a  very 
small  cavity  communicating  with  the  exterior  by  a  comparatively 
laro-e  pore,  and  the  greater  part  of  it  forms  merely  a  sheath  for  the  ex- 
ceedingly long,  chitinous  penis  already  described.  In  Monocotijlc  it  is 
more  spacious  and  opens  to  the  exterior  by  a  somewhat  small  pore; 
but  the  greater  part  of  its  cavity  is  almost  completely  taken  up  by  the 
penis  (PI.  XVIII,  fig.  3).  The  external  membrane  of  the  body  is  also 
in  this  case  clearly  seen  to  be  continued  into  the  genital  atrium;  here, 
however,  it  becomes  very  much  thinner  and  compact,  and  loses  its 
granular  character. 

In  all  the  species  hitherto  considered  the  genital  atrium  receives 
both  the  vas  deferens  and  the  uterus,  so  that  it  may  without  any 
impropriety  be  called  the  genital  cloaca;  but  this  is  not  the  case  in 
some  species  of  the  next  genus  as  will  presently  be  seen. 

In  Tristonmm  as  well  as  in  Epihdella  the  genital  atrium  is 
an  elongated,  more  or  less  tubular  cavity  with  a  very  small 
external  opening.  Into  it  the  penis  projects;  and  in  most  species 
the  uterus  opens  into  it,  but  in  some  species,  as  in  T.  rotundum 
and  T.  omlc,  this  opens  independently  to  the  exterior,  so  that  the 
cavity  can  not  be  called  the  genital  cloaca.  In  Epihdella  ovala  it  is  for 
the  greater  part  of  its  length  tubular,  but  is  enlarged  towards  its  ends 
to  make  room  for  the  penis  (PI.  XX\'I,  fig.  G).  The  uterus  opens 
into  it  between  the  tubular  and  the  enlarged  portion.  In  E.  Ishikaivae 
the  whole  atrium  is  more  or  less  tubular  in  accordance  with  the 
greater  length  of  the  penis;  and  the  uterus  opens  on  the  top  of  a  low, 
conical  papilla,  a  short  distance  behind  the  middle  of  the  length  of 
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the  atrium;  so  that  here  the  atrium  is  locally  eiilarf;-ed  and  sends  out 
a  lateral  evagination  on  one  side  (PI.  XXVI,  fio-.  ;-J).  In  both  the 
species  of  Epihdt'Ua  above  mentioned  the  genital  atrium  extends  up  to 
the  very  base  of  the  penis,  so  that  this  projects  wholly  into  it.  In 
Tristomiiuu  on  the  other  hand,  the  basal  portion  of  the  penis  lies  imbed- 
ded in  the  mesenchyma,  so  that  the  genital  atrium  forms  a  sheath  only 
for  the  terminal  portion  of  the  penis.  Its  form  is  very  varied 
in  different  species;  but  always  consists  of  a  more  or  less  tubular  distal 
portion  of  various  length  and  a  more  enlarged  proximal  portion 
forming  the  sheath  for  the  penis.  The  internal  surface  is  lined  by  a 
thin  membrane,  which  is  the  direct  continuation  of  the  external  mem- 
brane of  the  body  on  one  side  and  of  the  investing  membrane  of  the 
penis  on  the  other.  AYhere  the  uterus  opens  into  the  genital  atrium, 
its  opening  lies  at  various  distances  from  the  external  atrial  pore 
in  different  species,  being  in  some  situated  close  to  it,  while  in  others 
it  is  far  removed  towards  the  bottom  of  the  atrium  (PI.  XXI,  fig.  8; 
ri.  XXII,  figs.  2  &  4;  PL  XXIII,  fig.  8;  ri.  XXV,  figs.  3, 
8,  &  9). 

The  genital  atrium  of  Trislomum  and  Einhldla  is  wholly  destitute 
of  any  chitinous  armature. 

In  most  species  of  Ax'uic  and  Micyocotijlc  the  conical  spines  that 
arm  the  genital  atrium  are  distinctly  seen  to  be  formed  by  the  eleva- 
tion and  transformation  of  the  lining  membrane  (I'l.  V,  fig.  3;  PI.  A'l, 
fii»;.  1;  also  in  tiîxs.  1  &  2,  PI.  V,  thoiii^h  not  clearlv  shown  in  the 
figures).  These  spines  are,  as  already  stated,  hollow,  and  the  internal 
cavity  is  filled  in  most  species  with  a  deeply  staining,  homogeneous 
substance  which  is  directly  continuous  with  the  basement  membrane 
and  is  indistinguishable  from  it  by  optical  characters.  In  M.  chiri 
(PI.  V.  fig.  4),  J/.  rcUcalata  (PI.  V,  fig.  6),  and  M.  maenac  (PI.  \l, 
tig.  2)  the  cavity  in  the  spines  is  reduced  to  very  small  dimensions 
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appearing  only  as  a  dark  line  in  optic  sections,  and  is  closed  towards 
the  base  of  the  spines.  In  these  species  the  spines  either  merely 
rest  on  the  linins"  membrane  or  are  imbedded  in  the  connective  tissue. 
In  M.  chiri  the  spines  rest  on  the  internal  siu-face  of  the  hemispherical 
organ  already  referred  to,  and  lie  mostly  imbedded  in  the  mesenchy- 
ma,  with  only  their  tips  projecting  into  the  genital  atrium. 

Let  us  now  turn  our  attention  to  the  mass  of  connective  tissue  of 
peculiar  appearance  so  often  referred  to  already,  wiiich  is  present  in 
many  species  around  the  genital  atriam,  and  which  extends  in  some 
species  for  a  certain  distance  around  the  vas  deferens. 

In  Mi cwcoli/Ie  camla fa  (PL  A^,  lig.  8)  and  il/. ///.s//brm/.s- (1^1.  Y, 
fig.  1)  the  mesenchyma  on  the  antero-dorsal  side  of  the  genital  atrium 
presents  an  unusual  appearance,  and  consists  of  compact,  fibrous  con- 
nective tissue  wholly  destitute  of  nuclei,  although  these  are  very  nu- 
merous around  it  in  il/,  camlata.  In  M.  fasifonnis  this  mass  of  connect- 
ive tissue  is  of  spherical  form,  and  seems  but  little  different  from  the 
tissue  around,  the  difference  lying  mainly  in  its  greater  compactness; 
but  in  il/,  camlata  its  meshes  are  filled  with  a  refractive,  granular 
substance,  somewhat  yellowish  in  the  fresh  state  and  more  decidedly- 
yellow  after  treatment  with  borax-carmin.  The  granulation  diminishes 
towards  the  genital  atrium,  close  to  which  it  becomes  exceedingly 
tine.  In  il/,  clegans  (PI.  \,  fig.  2)  and  i)/.  schasfis  (PI.  VI,  fig.  1) 
there  is  a  kidney-shaped  mass  of  connective  tissue  wholly  destitute 
of  nuclei,  and  very  refractive— the  refraction  being  caused  by 
a  perfectly  homogeneous  substance  filling  the  meshes  of  the  con- 
nective tissue,  the  fibres  of  which  are  directly  continuous  with 
those  of  the  surrounding  mesenchyma.  In  il/,  degaus  there  are  some 
coarse  granulations  close  to  the  genital  atrium  at  the  place  correspond- 
ing to  the  hiliis  of  the  kidney.  In  this  species  the  kidney-shaped 
mass  just  described  is  pretty  distinctly  separated  froîn  the  surrounding 
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tissue;  while  in  3F.  schastis  the  transition  is  more  graduah  ^Moreover, 
in  tlie  hitter  species  tliere  are  numerous  large,  vesicular  nuclei  close 
around  the  mass,  each  of  which  is  surrounded  by  a  sparse  quantity  of 
finely  granular  protoplasm  gradually  fading  away  towards  the  periphery, 
just  as  in  M.  caiuJatd.  Tn  J/,  chiri  (V\.  \,  fig.  4)  and  M.  sciaenac  (PI.  YI, 
fig.  2)  there  is  at  the  dorsal  end  of  the  genital  atrium  a  cup-shaped  or 
bag-shaped  organ,  the  wall  of  which  is  completely  set  oft'  from  the 
surrounding  tissue  by  a  meml)rane,  and  is  composed  of  refractive, 
prismatic  fibres  exactly  similar  in  optic  properties  to  the  fibres  that 
have  been  described  in  tlie  suckers  of  Axine,  Microcotnle,  Octocotijle,  and 
some  other  genera.  In  Jl/.  chiri  this  organ  is,  as  already  mentioned, 
hemispherical  in  shape,  and  is  separated  from  the  cavity  of  the  genital 
atrium  by  a  layer  of  connective  tissue;  moreover,  the  external  limiting 
membrane  of  the  organ  reveals,  on  careful  examination,  on  its  outer 
side  a  transition  of  its  substance  into  the  fibrous  connective  tissue 
around.  In  31.  sciaenac  it  is  cylindrical  in  shape,  and  appears 
U-shaped  in  longitudinal  sections,  and  forms  the  wall  of  the 
posterior  part  of  the  genital  atrium.  For  reasons  already  stated 
I  am  not  able  to  make  any  definite  statement  on  this  head 
concerning  21.  tnuicata  and  il/,  reticulata  ;  but  the  latter  species 
seems  to  resemble  closely  il/,  schastis  in  this  respect  ;  while  in  the 
former  species  the  compact,  refractive  mass  of  connective  tissue  is 
more  elongated  in  fjrm.  In  Axinc  the  compact  connective  tissue 
already  described  around  the  terminal  portion  of  the  vas  deferens  is 
continued  on  around  the  cfenital  atrium. 

A  genital  atrium  similar  to  those  above  described  in  most  species 
of  Microcotijîc  seems,  to  judge  from  the  figures  and  description  of 
Leuckart,^^  to  be  present  also  in  Distomam  hctcrophjies.  As  in  tliis 
endoparasite,  so   in   Microcotijle   I  believe  the   genital   atrium    can    be 

1).     Leuckart — Die  Parasiten  des  Menschen.     2.  Aufl.  p.  401  et  infra. 
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evao-'mafce:],    und   the    spines    serve   to    assist   the   act  of  copulation. 

After  what  have  been  said  above  I  beUeve  it  is  hardly  necessary 
to  point  out  that  the  description  of  the  "Cirrus"  by  Lorenz'Mn 
Axine  hclones  seems  to  me  not  to  correspond  to  the  actual  relation  of 
thino-s.  I  also  venture  to  believe  that  what  has  been  described  by  the 
same  writer  as  the  male  genital  opening  in  MicrocotijJc  mormijri  is  in 
re:dity  the  opening  of  the  genital  atrium,  and  the  assumed  female  pore 
to  be  the  opening  of  the  uterus  not  to  the  exterior  but  into  the  genital 
atrium. 

Tlie  spines  that  are  present  on  the  internal  surface  of  the  genitMl 
atriam  in  Microcotijlc  and  Axinc  I  shall  call  atrial  spines  to  distingui^sh 
them  from  the  penis  spines  or  hooks  of  Octocotijle  and  iJicIidopliora 
and  from  the  tubular  chitinons  penis  of  CalicoUjlc  and  Monocotijle. 

10.     General  Considerations  and  Comparison  of  Bes^dts. 

I  shall  now  add,  ])artly  by  way  of  recapitulation,  some  general 
considerations;  and  in  the  first  place  I  shall  discuss — 

1.  The  Nature  of  tliose  prismatic,  refractive  Fibres  which  constitute  tlie 
Wall  of  the  Suchers  of  Axine,  Microcotijle,  Octocotijle,  Diclidophora,  Hexa- 
cotijle  and  Oncliocotijle.  These  fibres  have  keen  spoken  of  by  most  writers 
simply  as  muscular  fibres;  the  only  exception  being,  so  far  as  I  know, 
AYriirht  and  Macallum,  who  sav,"^  "Instead  of  the  substance  of 
the  sucker  being  formed  of  muscular  filtres  disposed  in  tlu'ce  directions, 
and  capalile  of  modifying  the  shape  of  the  cavity,  as  in  the  distomes, 
it  is  not  possessed  of  contractility  in  SphiprDiura  (and  probably  in 
Pohjstomum),  and  is  formed  of  prismatic  fibres,  rather  of  a  supportive 
than  of  a  muscular  character,  arranged  perpendicularly  between  the 
concave  and  convex  limiting  membranes  of  tlie  sucker."  My  observa- 

1).     Lorenz— 7.  c.  pp.  11  &  25. 

2).     Wright  &  Macallum—/.  c.  p.  12. 
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tiens  have  led  me  to  the  same  conchision.  I  have  indeed  no  positive 
proof  of  the  non-contractile  nature  of  these  fibres;  but  the  indirect 
evidence  which  I.  shall  here  .advance  seems  to  me,  when  duly  con- 
sidered, too  strong-  to  be  resisted. 

In  the  first  place,  the  fibres  under  question  are  different  from  the 
ordinary  muscular  filjres  of  the  body  and  from  those  of  the  suckers  of 
tlie  Tristomidae  and  the  Monocotijlidac,  as  well  as  from  those  of  the 
anterior  sucker  of  Oncliocjtijie,  both  in  optical  characters  and  in 
reaction  towards  staining  fluids.  Thus,  these  fibres  are  in  the  fresh 
state  slightly  yellowish  in  colour  and  are  less  refractive  than  the  mus- 
cular fibres  ;  and  while  the  latter  stain  with  hematoxylin  usually  well, 
though  not  deeply,  the  former  remain  in  most  cases  totally  unstained. 
There  are  indeed  cases,  as  in  Hcxacotnlc,  in  which  the  fibres  of  the 
suckers  stain  slightly;  but  they  then  always  stain  more  weakly 
than  the  muscular  fibres.  Tliey  seem  also  to  have  a  greater  affinity 
for  colouring  substances  when  the  worm  has  been  preserved  some  time 
after  its  death,  and  therefore  presumably  after  some  post  mortem  change 
has  set  in,  as  well  as  in  those  specimens  which  have  been  kept  in 
alcohol  for  a  long  time'\  But  in  nearly  all  cases  the  differences  in  the 
two  respects  above  specified — refrangibility  and  reaction  towards 
colouring  fluids — are  enough  to  impress  one  with  the  idea  that  tlie 
fibres  under  question  must  be  very  different  in  their  nature  from  the 
muscular  fibres  that  are  found  in  other  parts  of  the  body.  For  instance, 
a  glance  at  fig.  4,  PI.  XII,  which  represents  as  exactly  as  I  could  make 
it,  a  portion  of  the  longitudinal  section  of  a  sucker  of  Diclidophom, 
will  convince  one  of  the  difference  at  least  in  0})tical  characters  between 
the  fibres  that  constitute  tlie  wall  of  the  sucker  and  the  muscular  fibres 
that  are  attached  to  it.  Vnit  iu  the  second  place  we  can  trace  all  the 
various  stages  between  these  fibres  and  the  ordinary  connective  tissue 

1).     In  the  latter  case  all  the  tissues  stain  more  diffusely  than  when  new. 
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that  constitute  the  mesenchyini  of  the  bod3\  In  doing  thi-s,  however, 
it  "will  be  necessary  for  us  to  widen  our  field  of  view  and  take  into 
account  the  mass  of  peculiar  connective  tissue  already  described  around 
the  genital  atrium  of  Microcotijle.  Let  us  com]:'are  the  suckers,  both 
anterior  and  posterior,  of  Microcotijle,  Axine,  or  nny  other  of  the  genera 
mentioned  at  the  beginning  of  this  chapter,  with  the  hemispherical  or 
elongated  sac-like  organs  which  form  the  wall  of  the  posterior  or  dorsal 
part  of  the  genital  atrium  in  Microcotijle  sciaenœ  and  M.  chiri,  and  we 
shall  at  once  recognise  that  both  are  composed  of  fibres  of  the  same  nature 
— so  exactly  alike  are  they  both  in  optical  characters  and  in  their  reac- 
tion towards  staining  fluids.  Now  any  one  who  cared  to  peruse  the 
descriptions  I  have  given  above  of  this  mass  of  peculiar  connective 
tissue  in  different  species  of  Microcotijle,  and  took  the  trouble  of  com- 
parins:  the  fiofures  of  it  ofiven  in  Pis.  V  &  VI  would  at  once  see  that  it 
is  in  reality  a  specially  difterentiated  portion  of  the  general  mesenchyma 
of  the  body.  In  Microcotijle ßisiformis  (PI.  \,  fig.  \)  und  M.  caiidata 
(PI.  Y,  fig.  3)  it  is  clearly  seen  to  be  nothing  but  a  part  of  the 
mesenchyma,  which  has,  however,  assumed  ;i  somewhat  different 
character  from  the  surrounding  portion;  in  il/,  eleijans  (PI.  V,  fig.  2) 
and  M.  seha.üis  (PI.  YI,  fig.  1)  it  is  more  clearly  distinguishable 
from  the  surrounding  part,  but  its  origin  is  still  unmistakable; 
and  finally  in  M.  chiri  (PI.  Y,  fig.  4)  and  M.  sciaoïœ  (PI.  Y  I, 
fig.  2)  a  limiting  membrane  has  been  developed  around  it  and  has 
distinctly  separated  it  from  the  surrounding  tissue.  In  il/,  ein  ri, 
however,  the  outer  membrane  is,  as  already  mentioned,  not  so  distinct 
from  the  surroundinG:  mesenchyma  as  in  il/,  sciaenœ  and  in  the 
suckers  of  other  species,  but  reveals  a  perceptible  transition  into  it;  the 
fibres  of  the  mesenchyma  passing  into,  and  forming,  the  membrane. 
In  this  connection  it  should  also  be  borne  in  mind  that  the  wall  of  the 
small  suckers  at  the  apex  of  the  caudal  appendage  in  Onchocotijle  is 
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formed  of  a  connective  tissue  whose  fibres  are  arrano^ed  mainlv  at  rijiht 
angles  to  the  outer  and  inner  limiting  membranes.  We  have,  there- 
fore, an  almost  complete  series  of  stages  from  the  ordinary  fibrous, 
reticulated  connective  tissue  to  the  compact  substtmce  consisting  of  re- 
fractive, prismatic  fibres,  which  constitutes  the  wall  of  the  suckers  of 
Axiiie,  Microcotijle,  Octocottjlc,  DicUdophora,  Hexacotißc,  and  Onchocotijle, 
(the  anterior  sucker  excepted  in  the  Last  genus)  and  the  hemispherical 
or  c}'lindrical  organ  around  the  genital  atrium  of  some  species  of  them. 
The  prismatic  fibres  seem  to  be  formed  by  a  transformation  of  the 
granular  substance  usually  present  in  the  meshes  of  the  connective 
tissue,  while  the  connective  tissue  fibres  themselves  appear  to  remain 
mostly  unchanged  and  are  seen  well  sttiined  in  sections. 

As  I  have  said  above,  we  have  no  positive  proof  that  the  prismatic 
fibres  in  question  are  non -contract!  le;  but  their  genesis  as  above  ex- 
plained seems  to  me  to  exclude  the  view  which  regards  them  as  of 
muscular  natare. 

If  now  the  fibres  that  constitute  the  wall  of  the  suckers  of  the 
genera  above  mentioned  are  non-contractile,  the  question  arises  how  is 
the  suctorial  action  to  be  explained.  Loren z^^  indeed  has  denied  such 
an  action  to  the  posterior  organs  of  attachment  of  Microcotijle  and  Axine, 
and  has  called  them  simply  ''  Ilaftorgane";  but  that  they  are  true  suckers 
is  beyond  doubt;  fjr  I  have  observed  living  specimens  of  Microcotijle 
attach  themselves  to  a  glass  slide  by  means  of  the  posterior  suckers.  I 
have  also  observed  them  execute  a  leech-like  locomotion  by  alternately 
attaching  and  detaching  the  anterior  and  posterior  ends  of  the  body; 
and  I  can  not  see  how  the  worm  can  attach  itself  to  a  sflnss  slide  un- 
less  the  action  of  these  posterior  organs  of  attachment  be  suctorial. 
The  anterior  suckers  must  also  be  able  to  exercise  suction;  for  in 
Microcotijle  there  is  no  other  organ  at  the  anterior  end  of  the  body,  by 

1).     Lorenz—/,  c,  p.  G. 
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means  of  which  the  worm  can  attach  itself  to  foreign  bodies  sufficiently 
firmly  as  to  drag  its  body  after  it.  AVe  are  therefore  compelled  to 
admit  the  suctorial  action  of  l^oth  the  anterior  and  the  posterior  suckers. 
This  action  I  shall  n(3W  proceed  to  explain. 

The  so-called  chitinous  rods  and  pieces  that  compose  the  sup- 
porting frame- work  of  the  suckers  are,  as  I  have  already  stated,  not 
formed  by  true  cliitin,  but  are  soluble  in  caustic  potash,  and  in  some 
species  stain  more  or  less,  and  do  not  ^ieem  to  be  rigid.  On  the  contrary, 
I  believe  they  are  easily  flexible  but  elastic,  so  that  when  distorted 
by  external  fjrce  they  constantly  tend  to  resume  their  original  form. 
In  fact,  if  a  living  worm  be  observed  under  the  microscope  the  suckers 
are  seen  to  constantly  change  their  form;  and  this  seems  to  be  im- 
possible if  the  so-called  chitinous  frame-work  be  perfectly  rigid.  I  also 
believe  that  the  prismatic  fibres  which  compose  the  wall  of  the  suckers 
are  likewise  elastic;  this  seems  to  be  very  probable  from  their  great 
(douljly?)  refractive  power  and  from  their  other  optical  characters. 
Tlie  image,  then,  I  form  of  the  suckers  from  the  physic^logical 
point  of  view  is  that  of  a  bag  (hemispherical  or  rectangular)  with 
a  thick,  elastic  wall  which  constantly  tends  to  be  flattend  out,  but 
wliich  is  kept  in  proper  shape  by  an  external  force,  that  of  the 
muscular  fibres  that  are  attached  to  the  bottom  of  the  suckers.  If 
these  muscular  fibres  rekix,  the  wall  of  the  sucker  becomes  flattened 
out  by  virtue  of  its  elasticity  and  applied  to  its  substratum,  the 
body-surface  of  the  host  ;  if  now  the  muscular  fibres  contract,  the 
sucker  assumes  the  form  of  a  bag,  and  thus  a  vacuum  tends  to 
form  witliin,  i2-ivino:  rise  to  a  suctorial  action.  In  favour  of  this 
view  it  may  be  mentioned  in  addition  that  in  many  section's  of  the 
suckers  the  prismatic  filjres  are  seen  to  be  much  pressed  against  one 
another  at  the  inner  side  of  the  suckers  near  the  point  where  the  wall 
is  folded  on   itself — the  part  where  the  fibres   must    necessarily  be 
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exposed  to  strong  mutual  pressure  (PI.  Ill,  fig.  8;  Vl.  XV,  fig,  8; 
PI.  IX,  fig.  8).  In  this  process  the  portions  of  the  investing 
membrane  of  the  inner  surface  of  the  suckers,  which  have  in  some 
species  been  chitinmisly  changed,  would  materially  assist  the  elasticity 
of  the  wall. 

The  bulbous  penis  of  Oclocotijle,  Diclidophora,  and  CidicotijJe  are 
evidently  composed  of  fibres  the  same  in  nature  as  tlKx^e  of  the  suckers 
of  the  first-named  two  genera,  and  therefore  in  my  opinion  not 
muscular. 

If,  again,  my  view  as  to  the  origin  of  the  genital  atrium  be 
true,  that  it  is  formed  by  the  invaginati(jn  of  the  surface  of  the 
body,  it  unifies  in  an  unexpected  manner  the  relation  of  the  suckers 
of  the  genera  so  often  mentioned  above  to  the  hemispherical  or 
cylindrical  organs  abtnit  tlie  genital  atrium  in  some  species  of  Mi- 
crocotijlc,  in  being  composed  of  exactlv  the  same  substance,  for  since, 
accordinof  to  it  both  kinds  of  orofans  fall  under  the  same  cateo;orv 
of  local  modifications  for  special  purposes  of  the  meseuchyma  near 
the  external  surf  ice  of  the  body,  they  therefore  consist  of  the  same 
substance. 

2.  Fenis — After  what  I  haA'e  said  about  the  penis  in  different 
species  and  genera  I  believe  that  the  relation  of  its  different  forms 
can  be  made  out  more  satisfactorily  than  has  hitherto  beendone. 

The  penis  seems  to  have  its  most  complicated  structure  in 
Tristoimun  and  EpibdcUa.  It  is  here,  as  already  described,  a  hol- 
low club-shaped  organ  projecting  by  its  distal  portion  into  the 
genital  atrium  with  which  its  internal  cavity  is  directly  continuous, 
and  is  provided  with  muscular  fibres  of  its  own  arranged  in  two 
ways,  viz.,  circularly  and  longitudinally.  In  my  opinion,  it  is 
to  be  regarded  as  formed  l)y  an  elevation  of  the  wall  of  the 
genital   atrium   around  the  opening  of  the  vas  deferens  and  a  simul- 
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taneous  displacement  (^f  the  latter  from  the  base  of  tlie  penis 
towards  its  top;  so  that  tlie  cavity  of  the  })enis  is  morphologic- 
ally speaking  as  much  the  external  surface  of  the  body  as 
the  genital  atrium,  and  the  prostate  glands  are  therefore  to  be 
regarded  as  a  s])ecial  modification  of  the  dermal  glands, — a  view 
clearly  in  accordance  with  some  facts  observed  in  Temnocephala.^^ 
The  tissue  of  the  large  papilla  projecting  into  the  genittd  atrium 
at  the  top  of  which  the  vas  deferens  opens  in  HexacoUjlc  is  not 
bounded  off  from  the  surrounding  mesenchyma;  but  that  it  is 
the  homologue  of  the  penis  will,  I  believe,  scarcely  be  contested 
by  any  one.  In  Monocotijlc  (PL  XVIII,  fig.  3),  on  the  other 
hand,  the  connective  tissue  that  forms  the  substance  of  the  penis 
h:is  undergone  some  transformation,  having  become  fibn^us  with 
the  fibres  arranofed  at  risfht  angles  to  the  internal  and  ex- 
ternal  limiting  membranes  of  the  penis.  It  is,  however,  not  yet 
distinctly  separated  from  the  surrounding  mesench3^ma  by  a  mem- 
brane. The  penis  encloses,  in  this  genus,  a  tubular,  chitinous 
organ — the  cliitinous  penis — which  is  attached  to  it  at  the  bottom  of 
its  cavit}',  and  into  which  the  vas  deferens  opens.  This  chitinous 
])enis  is  regarded  by  St.-Iîemy-^  as  the  transformed  terminal  portion 
of  the  vas  deferens.  It  seems  to  me,  however,  to  be  more  in  accordance 
with  ficts  to  regard  it  as  the  prolonged  portion  of  the  inner  limiting 
membrane  of  the  penis,  which  has  then  undergone  a  chitinous  trans- 
formation ;  and  as  tliis  limiting  membrane  is  morphologically  no 
other  than  a  portion  of  the  lining  membrane  of  the  genital  atrium, 
which  is  again  but  the  invaginated  portion  of  the  investing 
mendjrane    of    the    body,    the   chitinous  penis  is,  in   my  opinion,  to 

]).     Hasvveil— On  Teuinocephala,  au  Aljerraut  Mono,:^enetic  Trematode.     Quart.  Journ.  of 
Mic.  S3.,  vol.  28,  18S8.  p.  28S. 

2).     St.-Remy— /.  c.  p.  21.. 


STUDIES  OX  THE  ECTOPAHASITIC  TREMATODES  OF  JAPAN.  l^\ 

be  regarded  as  a  cliitiiiised  portion  (^f  the  investing  mem- 
brane. This  view  Avil],  as  Avill  be  seen  afterwards,  unify  the  oritrin 
of  the  chitinous  hook>;  and  rods  that  are  found  in  various  parts 
of  the  body. 

The  connective-tissue  and  chitinous  penis  of  Monocotijle  seem  to 
me  to  afford  a  starting  point  fov  another  type  of  copulatory  organs, 
that  of  the  penis  of  Diclidopltora  and  Calicotijlc.  In  the  latter  genus 
(PI.  XIX,  fig.  11)  the  bulbous  penis,  or  as  it  may  be  called  the  biilbiis 
coimlatorius^\  is  a  kidney-shaped  mass  of  fibrous  connective  tissue 
around  the  terminal  portion  of  the  vas  deferens,  before  it  is  con- 
tinued into  the  tabular  chitinous  penis.  The  latter  is  essentially 
similar  to  tliat  of  Monocotijlc,  and  is  enclosed  in  the  genital  atrium 
which  has  here  been  reduced  to  a  mere  sheath  for  the  chitinous  penis. 
The  hulhiis  copulatorins  may  be  regarded  as  a  farther  differentia- 
tion in  a  different  direction  of  such  penis  as  that  of  Monocotijle,  in 
consequence  of  which  it  has  been  almost  completely  separated  from  the 
surrounding  tissue.  The  only  difterence  is  that  in  Monocoti/le  it  pro- 
jects into  the  genital  atrium,  while  in  Calicotijlc  it  does  not,  and  is 
therefore  traversed  by  the  vas  deferens.  The  connective-tissue  penis  of 
DicUdopliom  (PL  XI,  fig.  4)  is  essentially  similar  in  structure — histo- 
logical details  and  the  shape  not  considered — to  that  of  Calico- 
tijlc. The  chitinous  penis  is,  however,  replaced  by  the  hooks  already 
described.  These  are  also,  in  my  opinion,  formed  by  the  local  transforma- 
tion of  the  lininii;  membrane  of  the  çrenital  atrium,  and  are  therefore 
homologous  in  a  broad  sense  to  the  chitinous  ])3nis  of  Calicotijlc  and 
Monocotijlc.  Unlike,  however,  what  occurs  iji  tliese  genera  the  lining 
membrane  has  in  Diclldophora  not  been  raised  and  prolonged  into  a 
tabular  form  and  the  whole  then  changed  int(^  a  chitinous  substance, 
but  it  has   been  raised    at  some  particular  points  into  the  particuhu- 

1).     Braun — W^ürmei'.  p.  475. 
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shape  of  the  hooks  ah'eiidy  described,  and  the  raised  part  chitinised.'^ 
It  should,  however,  he  oloserved  that  tlie  process  of  absorption  has  pro^ 
bably  played  as  much  part  in  the  forniatiijn  of  the  hooks  as  that  of 
chitinisation. 

The  penis  in  Octoeotijle  is  essentially  similar  to  that  in  DidUlophora, 
but  its  hooks  are  more  like  the  atrial  spines  of  M'lcrocolijle.  In  Onclio- 
cotijlc  the  penis  is  nothing  else  than  a  mass  of  elastic  connective  tissue 
around  the  terminal  porti(3n  of  the  vas  deferens,  which  is  separated 
from  the  surrounding  mesenchyma  Ijy  a  mendjrariC,  and  is  therefore 
essentially  similar  to  that  of  Diclidopliora.  The  hooks  are,  however, 
totally  absent. 

The  atrial  spines  of  Microcotijlc  are,  as  already  described,  formed 
by  local,  conical  elevations  and  chitinous  transformation  of  the  lining 
membrane  of  the  genital  atrium,  and  are  therefore  homologous  in  a 
broad  sense  with  the  chitinous  penis  and  penis  hooks  of  other  genera 
as  well  as  with  the  hooks  which  are  present  in  many  genera  in  the 
posterior  sucker  or  in  the  posterior  part  of  the  body,  and  with  the 
local  chitinous  areas  of  the  lining  membrane  of  the  suckers  (PI.  VI, 
fig.  4;  1^1.  XII,  fig.  4).  I  also  believe  that  the  chitinous  frame-work 
of  the  suckers  of  many  genera  is  homologous  with  tlie  structures  just 
menti(3ned,  /.  c,  that  it  is  a  product  of  the  local  transformation  of 
the  investing  membrane  of  the  body. 

The  homologue  of  the  }>enis  of  2I.onocolijlc  and  Hcxacotijle  and 
therefore  of  Tristomum  can  als(3  be  tniced  in  Microcolijle.  It  has  already 
been  st.ated  that  in  some  species  of  this  genus,  as  M.  fusiform  is  (PI.  Y, 
fig.  1),  ])/.  caudata  (fig.  3),  and  il/,  schastis  (PI.  A'l,  fig.  1),  the  vas 
deferens  opens  at  the  top  of  a  conical  papilla  projecting  into  the  genital 
atrium.     This  pajûlla  is,  in  my  opinion,  the  homologue  of  the  penis. 

1).     Here  I  have  for  couveuienco  used  a  false  expression.     In  point  of  fact  the  process 
of  raising  and  that  of  chitinisation  probably  proceeed  simultaneously. 
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A  penis  similar  to  that  oîTristomiim  occurs  according  to  Poirier,'^ 
among  the  Digenea,  in  Distomiim  davatum,  D.  verrucosiuu,  D.  msicjm 
and  D.  Mcrjnini.  In  these  forms,  however,  it  has  a  much  simpler 
structure  than  in  Tristomum;  and  it  should  moreover  be  remarked  that 
in  the  two  last-mentioned  species  it  is  also  traversed  by  the  uterus 
and  that  in  D.  vcrnicosum  it  does  not  prominently  project  into  the 
genital  atrium,  and  somewhat  approaches  inform  that  of  Onclwcofijlc  in 
having  its  tissue  distinctly  separated  from  the  surrounding  mesenchyma. 

It  will  be  observed  that  in  my  descriptions  I  have  nowhere  used 
a  term  corresponding  to  "  Cirrusbeutel  (poche  de  cirrhe,  tasca  del  pene)" 
so  often  met  with  in  the  literature  on  the  Trematodes  and  the  Cestodes. 
This  I  have  done  with  an  express  purpose.  The  term  "Cirrusbeutel" 
and  those  that  correspond  to  it  have  been  used  to  designate  various 
structures  by  different  Avriters.  Leuckart"^  uses  it  for  "ein  keulen- 
oder  birnformiofes  Ornfan  von  ansehnlicher  Grösse  und  wesentlich 
muskulöser  Beschaffenheit,  ...  der  das  .Endstück  des  Samenleiters, 
den  sog.  Ductus  excretorius,  in  sich  einschliesst."  Poirier^^  on  the 
other  hand  uses  it  in  D.  insigne  and  1).  Mcgnini,  in  which  a  distinct 
penis  is  present,  for  an  ovoid  sac  around  the  terminal  portion  of  the 
vas  deferens,  which  has  a  distinct  wall  and  contains  the  prostate  glands 
together  with  a  comparatively  small  quantity  of  connective  tissue; 
while  Monticelli^^  seems  to  use  it  for  the  penis  itself,  reserving  the 
word  penis  for  that  terminal  portion  of  the  vas  deferens  (i.  c.  the  ductus 
ejaculatorius)  which  is  evaginated  during  copulation.  In  view  of  these 
various  sisrnifications  of  the  term,  and  considering:  that  the  so-called 

CD  '  O 

"  Cirrusbeutel"  is  not  a  hollow  organ,  but  «imply  a  mass  of  specially 

1).  Poirier  — Z.  c. 

2).  Leuckart— Pcarasiten.  II.  Anfl.,  1  Bd.  p.  43. 

3).  Poirier-;,  c.  pp.  551  &  553  ;  PI.  XXXIII,  fig.  1  &  PI.  XXXIV,  fig.  1. 

4).  Mouticelli— Studii,  p.  80  et  infra. 
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modified  tissue  around  the  terminal  part  of  the  vas  deferens,  which  has 
been  set  off  from  the  surrounding  mesenchyma  by  a  membrane  or  a 
layer  of  muscular  fibres,  I  have  thought  it  advisable  to  abandon  its  use 
altogether  and  to  adopt  the  terminology  used  in  this  paper.  The  term 
"  cirrus  "  has  been  used  by  many  writers  for  the  spines  either  of  the 
penis  or  of  the  genital  atrium. 

3.  The  prostate  gland  (=  Körnerdriise  of  Lang  and  Graff, 
Penisdriise  of  Ijima)  has  been  described  in  other  members  of  the 
Plathelminthes,  and  I  believe]  I  have  succeeded  in  demonstrating  it 
in  the  monogenetic  Trematodes  generally. 

4.  Homology  of  tlie  canalis  genito-intesti nails — I  shall  now  proceed 
to  discuss  the  homology  of  this  problematic  canal  and  endeavour  to 
throw  some  light  on  the  question  ;  and  in  doing  this  I  shall  be  led  to 
consider  also  the  homology  of  the  vagina  and  the  uterus  of  the 
Cestodes  as  well  as  the  vagina  of  the  ectoparasitic  Trematodes  and  the 
Laurer's  canal  of  the  Digenea.  Before,  however,  expounding  my  own 
opinion,  it  will  not  be  out  of  place  here  to  bring  together  the  views  of 
preceding  writers. 

The  ""enito-intestinal  canal  of  the  Monoo:enea  was  discovered  in 
its  right  connection  by  Ijima^^  (^Polgstomum,  Axine,  Octohothiuni). 
To  the  question,  which  of  the  two  canals,  the  vagina  or  the  genito- 
intestinal  canal,  is  the  homologue  of  the  Laurer's  canal -^  his  answer 
is  not  decisive  either  way.  He  says,  "  Was  nun  den  Zusammen- 
hang der  Scheide  mit  dem  Oviduct  anbelangt,  so  findet  er  entweder 
direkt  (Calicotyle,  Pseudocotyle,  Axine)  oder  indirekt  durch  den  Dot- 
tergang statt.  In  ersterer  Hinsicht  finde  ich  keine  wesentliche  Ab- 
Aveichun":  von  den  meisten  von  uns  bekannt  o-e wordenen  Fallen  des 
Laurer'schen  Kanals.    In  zweiter  Hinsicht  erinnere  ich  an  das  Oeffnen 

1).     Ijima — Ueber  den  Zusammenhang  d.  Eileiters  mit  d.  Verdauungskanal  bei  gewissen 
Polystomeen.     Zool.  Anz.,  Jahrg.  VII,  1884,  p.  635. 

2).     The  use  of  this  name  I  shall  confine  to  the  Digenea. 
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des  Laurer'schen  Canals  in  den  Dottergang  bai  Distoimim  hepaticum" 

Leuckart'^  resfards  the  ofenito-intestinal  canal  as  homoloorous 
with  the  Laurer's  canal  and  applies  this  name  to  the  former.  He  says, 
"  Die  Scheide  von  rohjstomum  integcrrhmim  evachént  hiernach  als  ein 
Gebilde,  welches,  da  es  neben  dem  Laurer'schen  Kanäle  existirt,  dem- 
selben nicht  homolog  sein  kann."  ITe  is  of  the  opinion  that  the 
supposed  (by  Lorenz)  opening  of  the  genito-intestinal  canal  into  the 
vitellarium  can  no  more  be  regarded  as  an  objection  against  his  view 
than  that  the  unpaired  condition  of  the  vagina  in  certain  monogenetic 
ïrematodes  can  be  advanced  as  an  objection  against  its  homology 
with  the  paired  vagina  of  rohjstoniwn.  "Jedenfalls,"  he  warns  us  in 
conclusion,  "  ist  das,  was  man  bei  d^n  Trematoden  als  Scheide 
bezeichnet,  nicht  ohne  YVeiteres  überall  als  dasselbe  Gebilde  in  An- 
spruch zu  nehmen  und  als  Laurer'scher  Kanal  zu  bezeichnen." 
Leuckart  is  inclined  to  reijard  the  Laurer's  canal  as  bein";  homo- 
JofTfous  with  the  vagina  of  the  Cestodes. 

AY  right  and  Macalluni"^  after  describing  the  canal  in  Spliy- 
ramira,  say,  "How  such  an  ec(3nomical  method  of  disposing  of  sur- 
plus yolk  can  have  been  arrived  at,  whether  by  the  modification  of  a 
Laurer's  canal  or  otherwise,  we  are  unable  to  say." 

Monticel  1  i"'^  :  "  Lasciando  induscussa  la  questione,  se  serve  o  no 

il  canale  di  Laurer  come  organo  di  accompiamento,  giudicando 

ora  la  cose  dal  punto  di  vista  puramente  morfologico,  io  credo,  come 
del  resto  parmi  pienamente  giustificabile,  che  il  canale  di  Laurer  dei 
digenetici  per  la  sua  posizione  e  il  suo  decorso,  per  i  suoi  rapporti  con 
I'ovidotto  interno  e  con  gli  organi  femminile  in  generale  e  per  la 
presenza   di   uno   slargamento   vesicolare,    paragonabile   al    ricettacolo 

1).     Leuckart— Parasiten,  II.  Aufl.,  1.  Bd.,  1886,  p.  58-59. 

2).     Wright  and  Macallum— Sphyranura  Osleri.     Jonrn.  of  Morphology,  Vol.  I,  1887,  p.  42. 

3).     Monticelli— Saggio,  1888,  pp.  58-59. 
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séminale  interne  dei  monogenetici,  rappresenti  morfologicamente 
parlando  la  vagina  dei  digenetici,  corne  già  Blumberg  aveva  pensato 

Tn  favore  di  queste  interpretazione,   va  ancora  considerate  che  nei 

digenitici  non  vi  è  altra  parte  delF  apparacliio  genitale  che  possa 
riguardarsi  corne  una  vagina."  I  am  afraid  the  language  used  by  the 
writer  is  somewhat  confusing  ;  but  his  view  is  unmistakable,  as  may 
be  seen  from  another  passage,  in  which  after  speaking  of  the  genito- 
intestinal  canal,  he  says,  "  Ad  ogni  modo  si  è  tuttora  in  presenza  di 
fatti  che  vogliono  essere  ancore  meglio  investigati,  ma  non  parmi  che 
questi  abbiano,  nello  stato  attuale  delle  nostro  conoscenze,  valore  tale 
da  impedire  di  stabilire  una  omologia  del  canale  di  Laurer  dei  digene- 
tici con  la  vagina  dei  monogenetici,  d'  altra  parte  la  presenza  del 
canale  cosidetto  escrezione  nei  Polystomidae. . .,  come  nei  Microcijtyli- 
dœ  potrebbe  benissimo  riguardarsi  come  un  adattamento  speciale  in 
cjueste  subfamiglie." 

In  his  recently  published  work,'^  which  I  received  while  I  was 
writing  this  paper,  he  has  further  expounded  the  same  view.  In  it 
he  speaks  of  the  Laurer's  canal  throughout  as  vagina,  and  regards  it 
as  homolo";ous  ^ith  the  va^'ina  of  the  monoo'enetic  Trematodes.  He 
s:iys,  "  Ho  conservato  il  nome  di  vagina,  e  non  quello  di  canale  di 
Laiirer,  perché  le  mie  nuove  ricerche  ed  i  miei  nuovi  studii  compara- 
tivi  mi  confermano  nelle  conclusioni  alle  quali  io  ero  pervenuto  nei 
niio  saggier,  che  essa,  morfologicamente  rappresenta,  nei  Distomi  ed  in 
tiitti  gli  endoparassiti,  la  vagina  dei  monogenetici  ;  cosicchè  i  due 
orgaiii  devono  riguardarsi  omologlii  :  c  cio,  sia  per  i  rapport!  che  esso 
canale  degli  endoparassiti  contrae  con  I'ovidotto  che  ripetono  le 
istesse  condizioni  che  si  veriiicano  in  quelli  (infatti,  come  nei  mono- 
genetici la  vagina  puo  apprirsi,   o  nell'ovidotto,  o  nei  ricettacolo  semi- 

1).     Monticelli— Primo  contributo   etc.   (Stuclii   sui  Trematocli  endopar.).    Zoolog.   Jahr- 
bücher, III.  Snppl.,  1893.  p.  93  ct  infra. 
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na]e,  o,  insieine  ;i  que.sto,  neH'ovidotto,  oppure  nel  vicettacolo  vitelline), 
sia  per  la  sua  posizione  e  per  il  suc  decorso."  And  further  on  he 
adds,  "J//  importa  qui  assai  di  far  nolarc  die  ncssuna  omologia  csistefra 

il   canalc  vitello-intcfiiiualc e   la    ragifia   degli  cndoparassiti  :    esso  c 

tutt\(ltra  formazione  c  nicutc  impcdiscc  die  jwssa  cocsistcrc  con  la  vagina,  e 
considerarsi  cd  csserc  ii)i  adattamento  speciale  in  alcunl  nwnogcuctici." 

Pintner'^  is  of  the  same  opinion  as  Monticelli.  He  holds  the 
Laurer's  canal  as  homolos^ous  with  the  vaoina  of  the  Cestodes.  But 
it  seems  to  me  tliat  he  infers  the  homology  of  these  canals  from  their 
analogy,  and  I  fear  he  has  not  on  the  other  hand  taken  the  genito- 
intestinal  canal  sufficiently  into  consideration. 

lîraun--'  also  regards  the  Laurer's  canal  as  the  homologue  of  the 
vagina  of  the  Monogenea.  After  observing  that  in  those  cases  -where 
the  vaginal  opening  is  situated  ventrally  or  on  the  lateral  margin  of 
the  body,  it  lies  asymmetrically  with  regard  to  the  median  line  of  the 
body,  he  says,  "  Demnach  dürften  wir  die  doppelten  A^aginen  als 
ursprunglich  ansehen,  aus  denen  durch  Atrophie  der  einen,  und  zwar 
der  rechten,  das  A\'rhalten  von  Onclwcofgle  etc.  hervorgegangen  ist  ; 
diese  uupaare  Vagina  rückt  dann  seitlich  mit  ihrer  äusseren  Mündung 
und  schon  bei  Axine  sieht  dieselbe  dorsal,  wie  Lorenz  berichtet,  so 
das  von  da  bis  zu  dem  Verhalten  von  Octohothrium  nur  ein  relativ 
kleiner  Schritt  ist  ;  an  letztere  Gattung  würden  sich  in  diesem  Punkte 
die  Digenea  anschliessen  ;  trotz  der  verschiedenen  Verbindungsstellen 
halte  ich  demnach  diese  Kanäle  fur  homoloofe  Bilduno^en."  It  should 
be  remarked  that  the  writer  resfards  the  ofenito-intestinal  canal  of 
Oncliocotglc  as  the  vagina — an  error  which  is  quite  natural,  as  the  true 


1).     Piutner— XeuG  Beitrüge  zur  Kenntniss  des  Bandwurmkörpers.      Wiener  Arbeiten, 
T.  9,  1800. 

2).     Braun — "Würmor"   in    Bronn's  "  Klassen  und  Ordnungen  des    Thierreichs,"   1890. 
pp.  489-490. 
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vngina  of  this  genus  has  l)een  made  known  for  the  first  time  by 
these  studies. 

Hatschek^^  in  his  "Lehrbuch"  has  the  following  passage: 
"  Bei  rohjstoiimm  findet  sich  nebst  dem  primären   weiblichen   Aus- 

führunc^sofano: und  dem  Laurer'schen   Gan^-e  noch  ein  paaris^er, 

rechts  und  links  mündender  weiblicher  Begattungsgang  ;  auch  bei 
Calicotißc  und  anderen  ist  letzterer  beobachtet."  It  is  unmistakable 
that  in  this  passage  the  writer  designates  the  genito-intestinal  canal  as 
the  Laurer's  canal. 

Brandes-^  in  criticising  the  view  of  Pintner,  says,  "  Dass 
der  Laurer'sche  Kanal  morphologisch  der  Yagina  der  Cestoden  und 
ectoparasitischen   Trematoden   entspricht,   ihr    also   homolog    ist,   hat 

bisher  meines   Wissens   noch   Niemand   bezweifelt ";  and  further 

on  he  adds,  "  Der  Laurer'sche  Kanal  der  entoparasitischen  Trematoden 
ist  der  Yagina  der  ectopar.  Trematoden  und  der  Cestoden  homolog, 
aber  nicht  analog,  die  Yagina  der  letzteren  ist  der  Uterusmündung 
der  erstercn  analog-,  aber  nicht  homoloo;."  I  am  afraid  the  writer  is 
f>;oinof  too  far  when  he  infers  from  the  silence  of  most  authors  on  the 
homology  of  the  vagina  of  the  Cestodes  that  they  have  no  doubt  of 
its  homology  with  the  Laurer's  canal  of  the  Digenea.  In  his  work  on 
the  Holostomidae  published  the  previous  year,  the  same  writer  seems 
to  have  expressed  a  somewh:it  different  view  ;  for,  after  stating  the 
ground  of  his  disbelief  in  the  supposed  function  of  the  Laurer's  canal 
as  a  passage  ïov  the  surplus  product  of  the  vitellarium,  he  says,^^ 
"  Auf  jeden  Fall,  meine  ich,  darf  man  annehmen,  dass  bei  dem 
Bedürfnisse  eines   Abflussrohres  für  überschussiofes   Material  sich  die 


1).     Hatschek— Lehrbuch  der  Zoologie,  3.  Lieferung,  1891,  p.  34.3-344. 

2).    Brandes— Zur  Fracke  des  Begattungsaktes  bei  den  entopar.  Trematoden.     Centralbl.  f. 
Bakter.  u.  Parasitk.,  Bd.  9,  1891,  p.  2G5  et  infra. 
3).     The  italic  is  mine. 
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Vagina  der  Cestodeii  in  besserer  Weise  den  neuen  Verhältnissen 
angepasst  haben  würde." 

DieckhofF,'^  who  directed  his  attention  specially  to  the  canalis 
gendo-intestinalis,  is  of  the  same  opinion  as  Braun,  under  whose  direc- 
tion his  studies  were  made.  After  describing  the  canal  in  different 
species  studied  by  him  he  says,  "  Ijima  glaubte  eine  Nebeneinander- 
stellung desselben  mit  dem  Laurer'schen  Kanal  der  Digenea  nicht  von 
der  Hand  weisen  zu  dürfen.  Da  aber  auch  bei  Thieren  mit  unpararer, 
dorsal  mündender  A\'igina,  wie  z.  B.  bei  Octuhotlirium  lanccolatum  und 
Diplozoon  paradoziuu,  ein  in  den  Darm  führender  Kanal  existirt,  und 
da  auch  überhaupt  die  Ableitung  des  Laurer'schen  Kanaies  aus  den 
paarigen  A^aginen,  wie  mir  scheint,  genügend  dargethan  ist,  so  ist 
dieser  Gedanke  wohl  nicht  annehmbar";  and  a  little  further  on  lie 
adds,  "  Vorläufig  muss  man  in  dem  Canalis  vitello-intestinalis  eine 
Ijilduns;  sui  o-eneris  sehen,  deren  genetische  Beziehuno-en  ffanz 
fraglich  sind." 

Quite  recently  Looss'^  has  advanced  a  view  which  presents 
considerable  differences  from  those  of  the  preceding  writers.  He 
considers  the  question  from  a  purely  morphologicid  point  of  view  and 
comes  to  the  conclusion  that  the  uterus  of  the  Trematodes  is  homo- 
logous with  the  vagina  of  the  Cestodes,  the  uterus  of  the  latter  with 
the  Laurer's  canal  of  the  Digenea  and  with  the  canalis  genito-intes- 
tinalis  of  the  Monogenea.  The  vagina  of  the  latter  he  regards  as  a 
structure  sid  generis. 

I   have  already   in   a   preliminary   paper  ^^  discussed   briefly   the 


1).     Dieckhoff— Z.  c. 

2).     Looss— Ist    der   Lanrer'scho    Kanal   der    Trematuden    eine    Vayiua?     Coutr.illil.    f. 
Bakter.  u.  Parasitk.,  Bd.  13,  1893.  p.  808  ct  infra. 

3).     Der   Laurer'sehe   Kauai   und   die   Scheide.     Centralbl.  f.    Bakter.  u.  Parasitenkunde, 
Bd.  11,  1893.  p.  797. 
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differences  of  my  view  from  that  of  the  last  mentioned   writer,   and    I 
shall  now  proceed  to  explain  it  more  at  length. 

Let  LIS  in  the  first  place  consider  the  vagin;i  of  the  Monogenea. 
So  far  as  I  know  this  organ  is  truly  paired  only  in  Onclwcotyle, 
Calicoiijk,  Pohjstomum^  and  Sphjranura.  In  the  first  two  genera  its 
external  opening  is  situated  on  the  ventral  side  of  the  body,  while  in 
the  other  two  «enera  it  is  situated  on  the  lateral  mari^ins.  In  Calico- 
tijle  it  opens  into  the  oviduct,  but  in  all  the  other  three  genera  it  be- 
comes continuous  with  the  yolk-duct.  In  Microcotijle,  Axine,  and 
Hexacotijle  the  vaginal  opening  is  situated  on  the  dorsal  side  in  the 
median  line  of  the  body  (or  sometimes  on  the  lateral  margin  as  in 
Axine  hclones  iicGovding  to  Lorenz);  but  that  the  vagina  in  these 
forms  has  been  derived  from  a  truly  paired  one  seems  to  me  beyond 
doubt.  Thus,  in  Axim  lietewcerca  the  vagina  immediately  divides 
right  and  left  into  two  canals,  which  proceeds  backwards,  keeping 
symmetry  Avith  respect  to  the  median  line  of  the  body  ;  in  Microcotijle 
reticulata,  M.  chiri,  31.  tnuicata,  and  in  Hexacotijle  the  vagina  remains  a 
single  duct  for  a  certain  distance  in  the  median  line  of  the  body,  but  then 
divides  into  two  canals  ;  in  M.  fusiformis,  M.  caudata,  and  some  other 
species  of  the  same  genus  the  vagina  remains  single  for  a  longer  dis- 
tance ;  in  Microcotijle  sciacnae  the  paired  vaginal  canals  unite  with  and 
separate  from  each  other  twice  during  their  course;  while  finally  in  Axine 
aherrans  the  vagina  remains  single  throughout  its  whole  extent,  and 
opens  into  the  fore  end  of  the  unpaired  yolk-duct.  Lorenz'^  in  one 
place  figures  the  vagina  in  Axine  helones  as  opening  directly  into 
the  oviduct,  Init  in  another  figure  (fig.  2)  he  represents  it  as 
opening  into  the  yolk-duct.  Considering  his  figures  alone  I 
should    trust    the    former    firrure    as     showing    more    details  ;    but 

1).     /.  c.-Taf.  I,  fig.  4. 
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unfortunately  it  is  not  in  accordance  with  my  observations  on 
a  closely  allied  specie.-j  ÇAxine  ahcrrani),  in  which  the  vagina 
opens,  as  stated  above,  into  the  yolk-dact.  If  now  we  eliminate 
the  case  of  Axine  heloncs  as  requiring  further  examination,  we  have 
in  the  above  mentioned  forms  a  perfect  series  of  vagina3  from  a  truly 
paired  to  as  truly  an  unpaired  condition — Oncliocotijle  and  Calicotijîe 
standinsr  at  one  end  of  the  series  and  Axine  ahernuis  standins"  at  the 
other.  In  Monocotijle,  Tri-stomiiiu,  and  Epihddla  the  external  opening 
of  the  vngina  is  single  and  is  situated  on  one  side  of  the  body.  In 
Monocotijle  it  opens  into  the  oviduct  from  the  ventral  side  ;  while  in 
Tristomum  and  EpihdcUa  it  opens  into  the  yolk-reservoir  more  to  the  left 
or  right.  The  latter  fict  has  been  regarded  by  Braun  as  indicating 
the  formation  of  the  vagina  in  these  species-  by  the  simple  atrophy  of 
one  of  the  originally  j^aired  vagina?  ;  but  the  relation  of  things  above 
mentioned  in  Monocotijle,  considered  together  with  the  evidently  close 
systematic  relationship  of  this  genus  with  Calicot jle,  seems  to  me  to 
point  strongly  to  the  view  that  its  unpaired  vagina  has  been  formed 
by  the  union  and  subsequent  displacement  towards  one  side,  of  the 
originally  paired  vagina^,  and  not  as  Braun  supposes  by  the  atrophy 
of  one  of  them.  That  the  vno-iiia  in  Octohothrinm  lanceolatum — a  form 
the  single  vagina  of  which  Braun  regards  as  due  to  the  atrophy  of 
one  of  the  originally  paired  vaginœ — has  been  formed  by  the  union  of 
the  originally  paired  vagina?  seems  to  me  evident  from  its  exact 
similarity  to  Axine  ahermns  both  in  the  position  of  its  external  open- 
ing as  well  as  in  its  relation  with  the  yolk-ducts  as  described  by 
Dieckhotf  ;  and  in  Tristomiun  and  Epibdella  the  displacement  of  the 
external  opening  of  the  vagina  towards  one  side  of  the  body  may  have 
entailed  a  similar  displacement  of  its  internal  opening.  I  therefore  go 
one  step  farther  and  regard  the  unpaired  vagina — whether  its  opening 
be  situated  on  the  ventral  or  on  the  dorsal  side,  or  whether  it  be  in  the 
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median  line  of  the  body  or  otherwise — as  formed  by  the  union  of  the 
originally  pnired  vag-ina?,  such  as  we  now  meet  with  in  CalicotijU  and 
Onchocotijle.  As  a  farther  support  to  this  view  it  may  be  mentioned 
that  in  Dactijlogijrus  and  Tetmo?ichus  the  unpaired  vagina,  which  is 
present  only  on  one  side  of  the  body,  o])ens  according  to  my  own 
observation,  into  the  oviduct  in  the  median  line  of  the  body  at  the 
same  level  as  the  paired  yolk-ducts,  just  as  in  Monocotijk.  This  view 
appears  to  me  to  be  more  in  accordance  with  the  actual  state  of  things 
than  the  other,  in  favour  of  which  hardly  a  single  positive  fact  can,  as 
it  seems  to  me,  be  brouglit  forward. 

Let  us  n(3w  turn  our  attention  to  that  problematic  organ,  the 
canalis  (jcidto-'uitcMuiaVis.  This  canal  is  less  widely  distributed  among 
the  ectoparasitic  Trematodes  than  the  vagina  :  of  the  genera  I  have 
hitherto  studied  it  is  present  only  in  Diplozoon,  Microcotijle,  Axine, 
Octocotijle,  Dididophom,  Onchocotijle,  and  HexacotijU.  According  to 
my  own  observations  it  seems  to  be  wholly  wanting  also  in  the 
Gijrodactijlidae.^^  It  always  opens  at  one  end  into  the  oviduct  near 
"where  the  latter  receives  the  unpaired  yolk-duct  — in  fact  the  genito- 
intestinal  canal  and  the  yolk-duct  sometimes  open  opposite,  or  side  by 
side  with,  each  other  ;  but  usually  the  two  openings  are  more  or 
less  separated  from  each  other  ;  and  in  this  case  that  of  the  genito- 
intestinal  canal  is  situated  in  some  species  nearer  and  in  others  farther 
from  the  ovary  than  that  of  the  yolk-dact.  The  wall  of  the  genito- 
intestinal  canal  presents  nothing  special  except  that  in  some  species  it 
presents  circular  thickenings  at  stated  intervals. 

As  a  preliminary  step  to  the  discussion  of  the  homology  of  the 


1).  I  beg  to  remark  here  that  in  my  paper  on  Diplozoon  (p.  ISH)  I  alluded  to  the  vagina  of 
iJactj/logyrux  as  being  similar  to  the  genito-intestinal  canal.  I  then  suspected  that  these 
canals  might  be  homologous  Avith  each  other  ;  but  on  further  reflection  such  a  view  seems 
to  me  untenable. 
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canalis  genito-iiitestinalis  we  must  consider  that  of  the  vagina  of  the 
Cestodes. 

Until  quite  recently  the  vagina  of  the  Cestodes  appears  to  have 
been  generally  regarded  as  homologons  with  the  Laiirer's  canal 
of  the  distomes  ;  Ijut  a  carefid  examination  of  this  view  convinces 
me  that  hardly  a  single  positive  proof  can  be  cited  in  its  favour, 
and  that  it  is  grounded  on  a  mistaken  estimate  of  the  analogy 
(as  opposed  to  homology)  that  has  been  supposed  to  exist  between 
the  two  organs.  Loos  s '^  has  however  recently  shown  that  the 
vagina  of  the  Cestodes  is  to  be  re^-arded  as  the  homoloirue  of  the 
uterus  of  the  Trematodes.  On  my  part  I  entirely  agree  with  him  on 
this  point,  and  will  briefly  recapitulate  the  reasons  that  led  me  to  this 
conclusion,  even  before  I  had  read  Looss'  paper. 

If  we  cast  a  glance  on  the  genital  organs  of  the  Plathelminthes 
(the  Nemertinei  excepted),  Ave  find  that  in  all  the  three  classes  two 
ducts  open  to  the  exterior,  /.  e.,  to  the  morphologically  external  surface 
of  the  body,  near  each  other.  One  of  them  is  the  vas  deferens  ;  the 
other  is  in  Turbellaria  the  etferent  duct  of  the  ovary,  while  in  the 
Cestodes  and  Trematodes  it  is  called  respectively  the  vagina  and 
the  uterus  ;  but  in  these  classes  it  is  likewise  the  direct  con- 
tinuation (3f  the  oviduct.  In  Carijoplnjllœus  tuba,  indeed,  the  uterus 
opens,  according  to  Monticelli^^  side  by  side  with  the  vagina, 
and  in  C.  imdaht'lis,  according  to  WilP^,  it  unites  with  the  vagina,  so 
that  in  this  genus  the  uterus  and  not  the  vagina  corresponds  in  the 
position  of  its  external  opening  to  the  uterus  of  the  Trematodes.  But 
the  uterine  opening  seems  to  be  very  unstable  in  its  position  in  the 
Cestodes  ;  for   in   Ampliilina  it   is   near  the  anterior  end  of  tlie  body, 

1).     Looss. — I.  c. 

2).    Monticelli — Appunti  sui  Cestodaria.  p.  5. 

3).     Heinrich  Will— Anatomie    von    Caryopliyllœus   mutabilis.      Zeitschr.   f.    wiss.   Zool. 
Bd.  56,  1893.  Taf.  II.  fig.  17 
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wliile  in  the  Bothnocepliaîidœ  it  is  on  the  ventral  or  the  dorsal  side  ac- 
cording to  the  species.  In  contrast  therewith  the  vaginal  opening 
of  the  Cestodes  is  very  constant  in  its  position  and  is  situated  close 
to  that  of  the  vas  deferens.  The  vagina  of  the  Cestodes 
and  the  uterus  of  the  Trematodes  I  therefore  regfard 
as  homologous  structures,  having  as  they  do  their 
external  openings  always  near  that  of  the  vas  deferens, 
and  hoth  heing  the  direct   continuation  of  the  oviduct. 

Which  now  of  the  two  ducts,  the  va";ina  or  the  "fenito-intestinal 
canal,  of  the  ectoparasitic  Trematodes  is  the  homologue  of  the  Laurer's 
canal  of  the  Digenea  ? 

In  the  first  place,  the  position  of  the  genito-intestinal  canal 
corresponds  very  well  with  that  of  the  Laurer's  canal — and  be  it 
remarked  that  I  confine  the  latter  term  to  the  Digenea  :  both  arise 
from  the  oviduct  between  its  origin  and  the  ootyp,  near  or  opposite 
the  opening  of  the  yolk-duct.  The  striking  difference  is  that  one 
opens  to  the  exterior  while  the  other  communicates  with  the  intestine; 
but  this  is  in  my  opinion  of  quite  a  secondary  importance,  and 
can  not  be  regarded  as  a  serious  reason  against  the  homology  of 
the  two  canals,  any  more  than  the  absence  of  any  external  opening  of 
the  uterus  in  Tccnia  can  be  re2:arded  as  aij-ainst  its  beim?  homo- 
logons  with  the  uterus  of  Bothriocephalus.  In  the  second  place  the 
Laurer's  canal  is  admitted  by  most  writers'^  to  present  an  abortive 
character,  and  in  many  species  of  the  Digenea  it  is  totally  wanting  ; 
and  the  same  seems  to  me  to  hold  true  of  the  genito-intestinal  canal  of 
the  Monogenea.  Thus  it  has  no  definite  function;  for  the  explanation 
of  Ijima  seems  to  me,  as  it  has  seemed  to  others,  to  be  rather  forced, 
and  as  Prof.  Ijima  himself  now  admits  it  to  be  in  conversation;  then, 

1).    Looss,  Monticelli,  Brancles,  etc. 
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its  wall  presents  in  some  species  circular  thickenings  just  as  in  some  dis- 
tomes  ;  and  in  many  genera  it  is  totally  absent.  Considering  these  cor- 
respondences of  the  two  canals  I  believe  them  to  be  homologous 
struct u r e s — t he  L a u r e r ' s  canal  and  t h e  g e n i t o - i n t e s t i n a  1 
canal.  As  already  mentioned  in  the  historical  portion,  some  writers 
maintain  that  the  Laurer's  canal  is  homolog-ous  with  the  vao-ina  of 
the  Monogenea  ;  but  several  considerations  speak  against  this  view. 
Thus,  the  vagina  of  the  monogenetic  Trematodes  opens  in  the  m:ijority 
of  species  into  the  yolk-duct,  and  where  it  opens  directly  into  the 
oviduct  it  does  so  side  by  side  with  the  yolk-ducts;  while  the  Laurer's 
canal  mostly  takes  its  origin  directly  from  the  oviduct.  In  Distomiim, 
hepaticum,  indeed,  the  Laurer's  canal  was  supposed  to  open  into  the 
yolk-duct,  but  Leuckart'^  and  Poirier""^  have  distinctly  proved  that 
it  opens  not  into  the  yolk-duct  but  into  the  oviduct,  side  by  side  with 
the  unpaired  3'olk-duct.  So  far  as  I  know,  there  only  remains  in  this 
respect  the  case  of  Dist.  cijUndraceiim,  in  which,  according  to  Monticelli,^^ 
the  Laurer's  canal  opens  into  the  yolk-reservoir.  Now  the  difference 
in  this  respect  between  the  two  canals  under  consideration  will  be 
found  by  any  one  who  will  take  the  trouble  to  examine  tlie  actual  state 
of  things  in  each  particular  case  to  be  very  much  inore  considerable 
than  can  be  expressed  by  a  single  general  statement  (cf.  e.g.  the 
various  figures)  ;  and  the  single  case  above  mentioned  (which  it  is, 
however,  very  desirable  to  examine  more  closely)  can  not  be  regarded 
as  a  serious  objection  against  my  view.  Then,  the  Laurer's  ciuial 
may,  according  to  Monticelli^-*,  be  regarded  as  "una  continunzione 
e  dipendenza  dell'ovidotto,"  since  its  wall  has  the  same  structure  as 
that  of  the  latter.     This,   however,    can   not   be   maintained  with  any 

1).  Leuckart— Die  mensclil.  Parasiten.  II.  Aufl.  pp.  53,  321,  238. 

2).  Poirier-^,  c.  PI.  XXX.,  fig-.  4. 

3).  Monticelli — Primo  contributo  etc.  p.  lOlJ. 

4).  I.  X  p.  10(3. 
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degree  of  plau^ilDility  for  the  vagin;i  of  the  Monogenea,  as  will  be 
apparent  from  the  descriptions  ah'eady  given  and  a  comparison  of  my 
figures  ;  while,  on  the  other  hand,  it  holds  very  well  for  the  genito- 
intestinal  canal,  the  wall  of  which  is,  as  already  mentioned,  charac- 
terised in  some  species  by  having  circular  thickenings  exactly  similar 
to  those  of  the  oviduct  ;  and  Dieckhoft*'^  has  even  expressed  the 
view  that  the  canal  may  perhaps  be  a  rudimentary  (abortive?)  oviduct. 
Add  to  these  the  considerations  that  the  vao-inœ  of  the  Monoo;enea  are 
clearly  seen  to  have  been  originally  paired,  while  on  the  other  hand 
we  have  no  trace  of  the  paired  condition  of  the  Laurer's  canal  and  of 
the  genito- intestinal  canal  ;  that  the  latter  was  regarded  as,  and 
called  by  some  writers,  the  Laurer's  canal  so  long  as  they  believed  it 
to  open  to  the  exterior  (Taschenberg  in  Oncliocotyle)  or  to  be  in 
direct  continuation  with  the  vas  deferens  of  the  other  individual 
(Zeller  in  Diplozoon);  and  finally  that  the  genito-intestinal  canal,  like 
the  Laurer's,  "  puo  apprirsi,  o  nell'ovidotto,  o  nel  ricettacolo  séminale 
(as  in  Hexacotylc)  o,  insieme  a  questo,  nell'ovidotto,"  the  evidences 
in  favour  of  my  view  —  that  the  genito-intestinal  and  the 
Laurer's  canal  are  homoloi^ous  with  each  other — seem  to 
me  to  be  verv  stronir,  much  stronî^er  than  the  evidences  that  can  be 
brought  forward  in  favour  of  the  other  view,  which  appears  far  from 
being  "  irrefutable." 

I  have  said  above  that  we  have  no  evidence  of  the  fact  that  the 
genito-intestinal  canal  was  originally  paired.  There  are,  however, 
some  statements  that  recpiire  consideration  in  this  respect.  According 
to  Zeller"^  the  genito-intestinal  canal  is,  in  Fohjstomiun  intcgcrrimuiu, 
situated  indifferently  on  the  left  or  on   the  right  side  of  the  body, 

1).     Dieckhoff— /.  c.  p.  2i8. 

2).     Zeller— Weiterer  Beitrag  zur   Kenntniss  der   Polystomen.      Zeitsclir.   f.  wiss.  Zool., 
Bel.  27,  1876.  p.  2i5. 
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always,  however,  opposite  tlie  side  at  whicli  the  ovary  is  situated.  In 
Fohjstoimim  ocellatum,  again,  the  canal  is  described  and  figured  by 
Dieckholf^^  as  lying  on  the  left  side  ;  and  in  Sphijmmira  Osleri  it  is 
figured  by  Wright  and  Maca  11  urn -^  as  lying  likewise  on  the  left 
side.  On  the  contrary,  in  all  the  species  I  have  examined,  tlie  canal 
is  situated,  as  already  mentioned,  on  the  right  side  of  the  body  ;  and 
this  led  me  to  ask  Prof.  Ijima  whether  he  had  not  observed  such  a 
position  of  the  c:uial.  He  very  kindly  examined  the  serial  sections  of 
two  individuals  of  VoJijstomwn  ocellatwn  whicli  he  had  at  hand,  and  he 
has  informed  me  that  the  canal  is  situated  on  the  right  side  in  both. 
This  perhaps  shows  the  necessity  of  a  reexamination  of  the  statements 
to  the  contrary  effect;  but  as  this  is  at  present  impossible  for  me  to 
do,  I  shall  only  remark  that  they  do  not  oblige  us  to  regard  the  genito- 
intestinal  canal  as  having  been  originally  paired,  any  more  than  the 
varied  position  of  the  common  genital  pore  in  Tœnia  compels  us 
to  infer  its  having  been  paired  originall3\ 

It  will  l3e  remembered  that  one  ol  the  reasons  that  have  led 
]Monticelli  to  assert  the  homology  of  the  Laurer's  canal  with  the 
vagina  of  the  Monogenea  is  that  "  nei  digenetici  non  vi  è  altra  parte 
dell'apparechio  genitale  che  possa  reguardarsi  come  una  vagina." 
But  if  instead  of  starting  with  the  assumption  that  a  morphological 
equivalent  of  the  vagina  of  the  ]\Ionogenea  must  exist  in  the 
Digenea,  he  had  put  the  question  simply  as  we  have  done,  he 
would  have  been  led  not  to  make  the  positive  statement  we  have 
quoted,  denying  all  homology  of  the  geni to-intestinal  canal  with 
the  Laurer's. 

In  my  paper  on  JDiplozoon  '^''  I  expressed  the  opinion  that  the  reccp- 

1).     Dieckhoff— Z.  c.  p.  250. 

2).     l.  c. 

3).     Goto-Z.  c.  p.  184. 
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tacuhiin  vi  tell  i  described  hj  Voeltzkow'^  in  Aspidogaster  concliicola  is 
homologous  witli  the  geiiito-intestinal  canal,  and  this  seems  to  me  to 
be  more  probable  now  that  I  have  shown  the  homology  of  the  genito- 
intestinal  canal  with  the  Laiirer's.  For,  according  to  Yoel  tzko  w  the 
rcceptacuhm  viteJIi  arises  in  Aspidogaster  as  a  solid  string  of  cells, 
which  reaches  the  ectoderm  on  the  dorsal  side  and  there  spreads  out  in 
the  form  of  a  funnel.  It  is  therefore  exceedingly  probable  that  the  canal 
originally  opened  to  the  exterior  on  the  dorsal  surfoce  of  the  body,  just 
as  the  Laurer's  canal  now  does  in  the  distomes.  Hence  I  rea'ard  it  as 
homolof!:ous  with  the  Laurer's  and  therefore  with  the  üenito-intestinal 
canal. 

It  still  remains  to  inquire  whether  the  Cestodes  have  any  organ 
homologous  with  the  Laurer's  canal  or  with  the  vagina  of  the  Mono- 
genea.  My  answer  is  that  they  all  possess  a  homologue  of  the  latter, 
and  some  (Amphilina)  also  one  of  the  former. 

Let  us  begin  our  comparison  with  the  unsegmented  forms  of  the 
tapeworm,  which  have  recently  been  erected  by  Monticelli^^  under 
the  name  of  Ccstodaria,  into  a  separate  class  of  the  same  grade  as  that 
of  the  Trematodes  or  the  Cestodes.  Thanks  to  the  investi sfations 
of  that  zoologist  the  anatomical  relations  of  the  genital  organs  of 
these  forms  have  been  clearly  exposed.  In  Anipliilina  there  are  two 
vagina?,  one  posterior  and  opening  outwards  near  the  posterior 
end  of  the  body  near  the  external  opening  of  the  vas  deferens,  the 
other  anterior  and  ending  blindly  after  proceeding  for  a  certain  dis- 
tance forwards  from  the  beginning  of  the  oviduct.  Now,  everybody 
will  allow   that  the   posterior   vagina  of  this  worm  corresponds  mor- 


1).     Voeltzkow — Aspidogaster  conchicola.      Wiirzlnirger    Arbeiten.   Bd.   8,   1888.   p.   2G3 
&  279. 

2).     Monticolli — Appunti  sni  Cestodaria.     Estratto  dal  vol.  V,  ser.  2,  No.  6,  dogli  Atti  della 
E.  Accademia  delle  Scieuze  fis.  e  mat.  di  Xapoli,  1892. 
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phologically  to  the  vagina  of  other  tapeworms  and  Is  homologous 
with  it.  AVhat  then  is  the  blind  vagina?  M}^  answer  is  that  it  is  the 
homologue  of  the  genito-inte.-^tinal  canal  (jf  the  Monogenea  and  there- 
fore of  the  Laurer's  canal.  AVhat  has  struck  me  as  a  remarkable 
coincidence  is  that  all  these  organs  bear  a  decidedly  abortive  character. 
That  the  Laurer's  and  the  genito-intestinal  canal  appear  to  be  in  the 
process  of  gradual  disappearance  has  been  already  explained,  and  will, 
I  think,  be  admitted  by  most  persons  ;  and  the  blind  vagina  of 
Ampliilina  appears  to  me  as  unmistakably  abortive — the  very  fact 
of  its  being  blind  and  its  total  absence  in  the  nearly  related  form 
Ortr//op//?///fms  speaking  strongly  for  this  view.  Then,  it  bears  at  its 
beginning  a  receptacuhim  sciniiiis  just  like  Laurer's  canal  in  most  of  the 
distomes  or  the  genito-intestinal  canal  in  some  Monogenea  (Hcxacotijle). 
Again,  if,  as  I  have  explained  above,  the  receptacuhim  ritelli  of  Aspido- 
fjaster  is  homologous  with  the  Laurer's  canal,  we  have  another  simi- 
larity between  it  and  the  accessory  vagina  oî  Ampliilina,  in  their  both 
ending  blindly.  Lastly,  the  relation  of  this  vagina  to  the  oviduct  is 
exactly  the  same  as  that  of  the  Laurer's  or  of  the  genito-intestinal  canal 
to  the  oviduct  in  the  Trematodes.  I  therefore  believe  them  all  homolo- 
gous with  one  another.  The  blind  ending  of  the  canal  in  Ampliilina 
may  have  been  brought  about  by  a  simple  abortion  of  its  terminal  por- 
tion, as  in  Aspidorjaster,  or  by  a  total  disappearance  of  the  alimentary 
canal,  with  which  it  h:id  been  connected  as  it  now  is  in  many  species 
of  Monoofenea. 

I  am  now  going  to  propound  the  opinion  which  may  seem  to 
many  exceedingly  heterodox,  that  the  uterus  of  the  Cestodes  is 
homologous  with  the  vagina  of  the  monogenetic  Trematodes.  But  to 
make  my  arguments  properly  appreciated  it  is  necessary  to  explain 
my  conception  of  the  relations  of  the  various  genital  ducts  in  the 
Cestodes.     In  these  the  uterus  has,  I  believe^  usually  been  regarded  as 
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the  direct  continuation  of  the  oviduct,  and  the  vagina  as  an  accessory 
duct.  From  a  physio] og'i cal  point  of  view  this  conception  is  quite 
correct — the  ovum  in  fact  passes  from  the  ovary  into  the  uterus. 
Ihit,  as  I  have  ah'eady  explained  above,  this  mode  of  conception  seems 
to  me  morpliologically  not  correct.  I  regard  the  vagina  as  the  direct 
continuation  of  tlie  oviduct,  and  both  the  yolk-duct  and  the  uterus  as 
accessory  ducts  opening  into  the  former.  And  in  accordance  with 
this  view  I.  regard  that  portion  of  the  genital  duct  in  Tœiiia  and 
CartjophjUœns^^  (PI.  XXYII,  lîgs.  5  &  G)  which  lies  between  the 
befrinnin"'  of  the  vaiiina  and  the  beo'innino-  of  the  uterus  as  the  yolk- 
ihict.  It  may  be  ol)jectcd  tliat  the  position  of  the  shell-glands,  which 
are  in  otlier  forms  always  situated  around  a  portion  of  the  oviduct,  is 
against  such  a  view.  Jhit  the  shell-glands  being  evidently  a  special 
physicjlogical  provision,  I  believe  that  their  position  must  not  be  regard- 
ed as  constant;  in  fact,  they  do  vary  considerably  in  position  even 
among  the  monogenetic  Trematodes;  and  if  they  can  be  displaced  in 
one  direction  there  seems  to  me  tobe  no  re:json  why  they  can  not  be  dis- 
placed in  another,  provided  only  that  there  be  a  physiological  necessity 
for  it  or  an  advantage  u'ained  thereby.  I  therefore  believe  that  in 
Ta'iiia  the  shell-glands  have  shifted  position  from  the  initial  portion  of 
the  vagina  (or  its  homologue,  as  in  the  Trematodes)  towards  the 
uterus,  in  consecjuence  of  the  changed  functions  of  these  two  canals 
(i.e.,  their  respective  homologues)  in  tlie  Trematodes  and  the  Cestodes — 
assuming  for  the  time  being  that  the  monogenetic  Trematodes  present 
a  more  primitive  state  of  things.  This  granted,  let  us  compare  the 
uterus  of  the  Cestodes  with  the  vagina  of  the  monogenetic  Trematodes. 
The  most  strikini>-  difference  between  these  two  structures  is  that 
one  of  them  is  clearly  seen   to   have   l)8en  originally  paired,   while  the 

1).     Cf.    Monticelli's   "Appunti  [etc."   and   Will's    "  Caryopliyllseus   mutabilis"    (PI.    II» 
fig.  17). 
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other  presents  no  trace  of  such  a  condition.  This  difference,  liow- 
ever,  appears  to  nie  to  be  not  so  fundamental  as  to  effectually  bar 
the  homology  of  tlie  two  ducts,  since  both  the  Cestodes  and  the  mono- 
genetic  Trematodes  must  have  undergone  numerous  modifications  in 
different  directions  since  they  liave  diverged  from  a  common  stock. 
This  difference,  then,  being  eliminated  as  of  secondary  importance, 
and  the  blind  ending  of  the  uterus  in  Tœnia  being  assumed  to  be  also 
a  secondary  modification  scarcely  requiring  further  exposition  here, 
there  is  a  remarkable  coincidence  between  the  vaii'ina  of  the  Monoo-enea 
on  the  one  hand  and  the  uterus  of  the  Cestodes  on  the  other,  in  their 
relation  with  the  other  genital  ducts.  Thus,  both  unite  Avith  the 
yolk-duct  at  one  end  and  open  outwards  at  the  other.  It  is  indeed 
true  that  in  Bothrioccphalus  latus  the  uterine  pore  is  situated  on  the 
ventral  side  ;  but  the  homologous  pore  is  also  on  the  same  side  in 
many  species  of  ectoparasitic  Trematodes,  as  Tristoniwu,  Monocolijk,  etc.; 
and  in  many  species  of  Bothrioccpliahis  the  opening  is  on  the  dorsal 
side,  as  mny  be  seen  from  the  figures  published  by  Matz'^  in  his 
paper  on  Bothriocephalus.  After  all,  the  position  of  tlie  external 
openings  is,  as  Loos  s  has  justly  remarked,  of  quite  secondary 
importance,  and  as  already  mentioned  varies  considerably  in  different 
members  of  the  same  group.  In  Dothriocepluihis  the  uterus  can  not 
exactly  be  said  to  open  into  the  yolk-duct;  on  the  contrary,  the  uterus, 
the  oviduct,  and  the  yolk-duct  meet  at  one  point  ;  but  a  similar  case 
occurs  in  Monocotnlc  anionic:  the  monojxenetic  Trematodes.  I  there- 
fore  believe  that  the  uterus  of  the  Cestodes  is  homoloü'ous 
with  the   vagina   of  the   T  rem  at  odes. 

The  view  above  explained  seems  to  me  to  possess  at  least    one 
advantage    over   others,   which    is    that  it  leaves  no  residual   pheno- 

1).     Mitz— Beiträge   zur   Kenntniss  der   Bothriocephalen.      Archiv   f.    Naturgeschichte, 
Jahrg.  53,  1.  Bd. 
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menon.  For,  according  to  the  view  of  Monticelli  and  Pint ner, 
the  genito-intestinal  canal  is  "  un  adattamento  speciale  "  in  the  Mono- 
genea,  while  according  to  that  of  Looss  the  vagina?  of  the  same  are 
"  Bildungen  sui  generis" — i.e.,  in  logical  language  residual  pheno- 
mena. And  as  to  the  genito-intestinal  canal  being  a  special  adapta- 
tion in  certain  members  of  the  ]\lonogenea,  it  is  exceedingly  difficult 
to  see  how  and  from  what  necessity  such  a  canal  could  have  been 
specially  developed  in  a  limited  number  of  forms,  while  totally  want- 
in""  in  others.  Whereas,  if  we  regard  the  cannl  as  in  process  of 
abortion,  we  meet  with  no  difficulty,  and  the  various  facts  appear  to 
me  capable  of  being  brought  into  harmony  with  each  other.  Accord- 
in<T  to  niv  view,  then,  the  Trematodes  and  the  Cestodes  are  to  be 
derived  phylogenetically  from  a  form  which — adopting  the  termino- 
loo-y  applicable  at  present  only  to  the  Monogenea — possessed  the 
paired  vagina?,  the  uterus,  and  another  duct,  the  homologue  of  the 
canalis  gcnito-intestinaUs.  In  saying  this,  however,  it  should  be  observ- 
ed that  I  by  no  means  assert  these  organs  to  have  had  in  the  suppos- 
ed ancestral  form  the  same  function  as  they  have  now  in  either  of  its 
descendants. 

As  an  addendum  to  the  above  discussion  I  beg  to  make  just  one 
short  remark  on  the  vagina  of  Diplozoon.  In  my  paper  on  Dipl. 
Nipponiciim,  I  have  described  the  vas  deferens  of  one  individual  as 
standing  in  direct  connection  with  the  yolk-duct  of  the  other.  In 
doing  so  I  stated  merely  what  I  could  directly  observe  ;  for  in  my 
sections  I  could  not  distinguish  the  vagina  from  the  vas  deferens.  It 
is  true  that  the  terminal  portion  of  what  I  then  considered  the  vas 
deferens  was  exceedingly  small,  but  this  portion  was  not  set  off  by 
any  demarcation  from  the  proximal  portion.  I  fully  admit,  how- 
ever,   the  justness   of  Pin tn er' s '^  criticism  on  this  point.     I  have 

1).     Pintner— Nochmals  über  den  Begattungsakt  der  parasiLischen  Platheluiinthen.     Cen- 
tralbt.  f.  Bakter.  u.  Parasitenk.,  Bd.  9,  1891,  Xo.  22. 
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indeed  virtually  admitted  the  presence  of  the  Yfi_!j:inri  in  Jfiplozoon  in 
my  comparison  '^  of  it  with  Microcotijlc^  a  fi'eniis  which  seems  to  me 
to  be  closely  allied  in  many  respects  to  the  former  ;  but  I  did  not 
then  sufficiently  so  consider  the  theoretical  aspect  of  the  question  as 
to  clearly  express  myself  on  the  point. 

5.  The  Vrotrusion  of  the  Fcnis — Although  I  have  not  had  much 
opportunity  to  observe  it,  there  can  scarcely  be  any  doubt  that  the  true 
penis  as  well  as  the  chitinous  armature  of  the  genital  atrium  (of 
Microcotiile)  can  be  protruded.  In  those  forms  which  have  the  tubular 
chitinous  penis  this  is  probably  the  sole  part  which  is  protruded  and 
introduced  into  the  vagina  of  the  other  individual.  On  the  other 
hand,  in  Tristomum  and  Epibdella,  or  more  generally  in  those  forms 
which  have  a  well-developed  conical  or  club-shaped  connective-tissue 
penis  it  is  this  which  is  protruded  ;  but  in  this  case  it  is  not  certain 
whether  it  is  actually  introduced  into  the  vagina  of  the  other 
individual.  It  has  been  a  mistake  on  the  part  of  some  writers  to  draw 
conclusions  as  to  the  inability  of  the  penis  to  protrude  from  the  small- 
ness  of  the  opening  of  the  genital  atrium  or  the  shortness  of  the  penis, 
and,  again,  as  to  its  incapabilit}^  of  being  introduced  into  the  vagina  on 
account  of  its  great  size.  It  should  1je  remembered  that  the  body  in  the 
Trematodes  is  exceedingly  soft  and  capable  of  both  extension  and  con- 
traction, as  may  be  seen  from  Pintner's  observation  on  the  copula- 
tion of  the  tapeworm,  and  mine  on  the  protrusion  of  the  penis  in 
Tristomum  ovale.  As  already  mentioned,  in  Trist oniinu  some  of  the 
diagonal  fibres  of  the  body  are  specially  developed  ar<jund  the  penis, 
and  no  doubt  assist  in  its  protrusion  ;  but  in  most  of  the  species  studied 
by  me  there  are  no  protractors  ;  and  in  these  cases  the  general 
musculature  of  the  body  is,  I  think,  entirely  responsible  for  the  protru- 

1).     I.  c,  p.  187. 
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sien.  If  all  the  sets  of  muscular  fibres  of  the  body  contract  at  the 
same  time,  tlie  investing  membrane  must  be  subjected  to  pressure  from 
within,  great  enough  to  evaginate  the  genital  atrium  and  protrude  the 
penis. 

6.  Eemarks  on  the  Tcrminolocjij  of  the  Genital  Organs — In  conse- 
quence of  the  complicated  relation  of  the  genital  organs  of  the 
Trematodes  the  same  word  has,  on  the  one  hand,  been  often  used  in 
different  senses  l)y  different  writers,  and  on  the  other  hand,  cor- 
responding organs  have  been  designated  by  different  names.  It  may 
therefore  not  be  quite  out  of  place  here  to  compare,  without  aim- 
in  "•  at  exhaustiveness,  the  terms  which  have  been  used '\'  confin- 
ing  our  attention  mainly  to  the  ectoparasitic  Trematodes.  In  his 
"  Sa<>"o'io  "  Monticelli  used  the  term    "  ovidotto  interno  "   forthat 

CO 

portion  of  the  female  efferent  duct  which  lies  between  the  ovary  and 
the  ootyp  ;  the  latter  he  called  "utero";  Avhile  the  remaining  por- 
tion, i.  e.,  the  portion  lying  between  the  ootyp  and  the  external 
opening,  he  called  "  ovidotto  esterno."  In  his  recently  published 
"  Primo  contributo,"  however,  he  uses  these  terms  in  other  senses. 
Leaving  the  "  ovidotto  interno  "  ^\it\\  the  same  sense,  he  now  ap- 
plies the  term  "  utero  "  to  that  portion  which  lies  beyond  the  shell- 
glands  and  which  "conserva  lo  stesso  calibro,"  and  "ovidotto 
esterno"  for  "  sua  porzione  terminale,  dove  si  allarga  ad  imbuto  molto 
allungata."  The  term  "  ootypo  "  he  uses  in  the  sense  given  it  in  the 
present  paper. 

Wright  and  Macallum  in  their  pnper  on  .S';)////rf//i»m  apply 
the  term   "  uterus  "   to  the  ootyp,   and  use   the  latter   term  for  that 


1).  The  descriptions  of  Vogt  ia  his  paper,  "  Ueber  die  Fortpflinznngsorgane  einiger 
ectopavasitischer  mariner  Trematoden  "  (Zeitsch.  f.  wiss.  Zool.,  Bd.  30,  Suppl,  1878,  p.  306-340) 
are  unfortunately  so  imcomplete  and  obscure  that  I  could  not  make  much  use  of  them.  His 
terminology  will  not  therefore  be  considered  here,  lest  I  should  misinterpret  his  observations. 
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enlarged  portion  of  the  female  duct  which  is  f(3und  in  Sphijrannm  at 
the  junction  of  the  oviduct  with  tlie  unpaired  yolk-duct  and  the 
genito-intestinal  canal.  Those  portions  of  the  ''  oviduct  "  which  lie 
between  the  ovary  and  their  '*  ootyp  "  and  between  this  and  their 
'•  uterus  "  they  call  respgctively  the  '*  ovarian  "  and  the  "  uterine  " 
portion.  The  porticjn  corresponding  to  wh;it  has  been  called  the 
uterus  in  this  paper  is  wanting  in  Splnjraniira. 

Taschen  berg '-'  uses  the  term  '"Uterus"  for  the  ootyp  and 
holds  any  special  name  for  that  portion  of  the  female  duct  which  lies 
beyond  it  ''  für  völlig  überflüssig." 

Braun-''  in  his  '•  Würmer  "  uses  the  term  "  ootyp  "  in  the  sense 
it  has  in  this  paper.  •' Keimleiter  "  or  "•  Germiduct  "  he  calls  that 
portion  of  the  female  duct  which  extends  from  the  ovary  ''  bis  der- 
selbe (the  duct)  mit  den  Dottergängen  in  Verbindung  tritt."  And 
at  page  490  he  says,  '*  Was  jenseits  des  Ootyps  bis  zur  weiblichen 
GeschlechtsÖftnuno'  lieirt,  bezeichne  ich  als  Uterus  "  :  so  that  accordins^ 
to  his  terminology  strictly  taken,  no  name  is  left  for  that  portion  of 
the  female  duct  which  lies  between  the  opening  of  the  yolk-duct  and 
the  ootyp.  Perhaps  he  means  to  call  this  portion  ••  Keimdottergang," 
a  term  used,  as  he  himself  tells  us,  by  S  t  i  e  d  a . 

It  is  perhaps  hardly  necessary  to  remind  the  reader  that  in  this 
paper  the  term  "oviduct"  is  used  for  that  portion  of  the  female  efferent 
duct  which  lies  between  the  ovary  and  the  '•  ootyp";  the  latter  for  that 
portion  which  is  distinguished  by  the  presence  of  shell-glands  around 
it  ;  '•  uterus  "  for  that  portion  which  lies  beyond  the  ootyp.  In  my 
paper  on  Diplozoon  I  called  "  uterus  "  all  that  portion  which  lies 
between  the  genital  opening  and  the  ootyp  inclusive,  and  distinguish- 
ed the    latter    as   "  uterus  proper."     But   I  find   the   term   '•  ootyp  " 

1).     Taschenberg — Weitere  Beitrüge,  p.  37  et  infra. 
2).     Braun—;,  c,  p.  483  &  490. 
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now  so  often  used  by  German  and  other  continental  writers,  and 
also  by  some  English-writing  authors,  that  I  believe  myself  justified 
in  adopting  it  too — and  in  the  sense  in  which  it  has  been  used 
by  P.  J.  v.  Beneden^^  and  just  now  defined  in  this  paragraph. 

In  conclusion  I  wish  to  make  a  short  remark  on  the  terms 
"  vagina  "  and  "  Laurer's  canal"  as  applied  to  the  Monogenea.  The 
former  possesses,  etymologically  speaking,  only  a  physiological  signi- 
fication, and  it  is  very  unfortunate  that  Monticelli  has  attached  to 
it  a  morphological  meaning,  and  has  called  the  Laurer's  canal  vagina, 
although,  according  to  his  own  opinion,  not  this  canal  but  the 
"  ovidotto  esterno  "  functions  as  such  ;  so  that  if  we  should  adopt 
consistently  Monticelli's  terminology  we  should  be  led  to  some 
such  awkward  expressions  as  "  the  vagina  of  the  endoparasitic  Tre- 
matodes is  not  a  true  vagina  hue  the  '  ovidotto  esterno.'  "  "  Laurer's 
canal  "  now  so  famihar  to  helminthologists  ought,  in  my  opinion, 
to  be  retained,  as  its  homology  is  still  under  discussion.  It  is,  on 
the  other  hand,  not  advisable  to  apply  the  name  to  the  vagina  of 
the  Monogenea,  as  lias  been  done  by  some  writers.  For,  in  the  first 
place,  we  have  for  this  group  such  a  good  name  as  "  vagina,"  and  in 
the  second  place — and  this  is  a  very  serious  objection — the  homology 
of  the  two  canals  is  far  from  being  yet  made  out.  It  is  therefore 
to  be  hoped  in  the  cause  of  science  that  we  shall  use  non-commital 
terms,  and  simply  speak  of  the  "  vngina"  of  the  Monogenea,  and  the 
"  Laurer's  canal  "  of  the  Dio^enea. 

B.    Biological  Notes. 

Habitat— The  particular  habitat  of  each  species  will  be  stated 
in  the  systematic  part  of  this  paper  ;  but  some  general  facts  must  be 
noted   down   here.     I^y   f  u*   the   greater   number  of  ectoparasitic  Tre- 

1).     p.  J.  V.  Beneden — I.  c.  p.  15. 
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matodes  live  attached  to  the  gill  of  the  fish  ;  l^ut  many  live  in  the 
mouth-cavity  or  on  the  general  surface  of  the  Ijody.  For  instance, 
2'ristomuni  Xo:airac,  the  specimens  of  Avhich  I  owe  to  my  friend  Mr. 
S.  Nozawa  of  the  Fisheries  Bureau  of  the  Hokkaido  Chö,  was  found, 
according  to  my  friend's  statement,  attached  to  the  fins  of  Tlujnmis 
sibi.  Monocotijh  Ijiinae  I  have  found  parasitic  in  the  mouth-cavity 
of  Tnjgoii  pastinaca,  and  Dididopliora  sessilis  and  Diclid.  clongata  res- 
pectively in  that  of  Cliarops  Japonicus  and  Vagnis  tumifrons.  It  is 
stated  by  Monticelli'^  that  some  species  of  Octocotijlidac  are  parasitic 
on  Cymotlwa  ;  I  have  once  found  a  single  specimen  of  Dfc/ü/o/)/(ora 
clongata  attached  to  the  caudal  segment  of  a  Cgmothoa,  and  according 
to  Prof.  Ijima's  statement  in  manuscript  DicUdopliora  smaris 
was  also  found  attached  to  a  Cijmothoa.  But  as  Prof.  Ijima 
remarks,  these  facts  alone  cannot  be  taken  as  proving  that  these 
Trematodes  are  true  parasites  of  the  Cijmcthoa  ;  for  all  the  other 
specimens  of  DicUdopliora  domjata  which  I  have  collected  from  the 
same  host  were  found  attached  directly  to  the  wall  of  the  mouth- 
cavity,  and  therefore  the  single  specimen  that  was  attached  to  the 
Ctjmotlioa  must  be  regarded  as  accidental.  It  is,  however,  quite  other- 
wise with  Tristomum  hiparaHiticum.  In  the  first  place,  every  one  of  the 
specimens  of  this  species  that  I  have  collected  was  attached  to  the 
carapace  of  a  copepod,  probably  of  the  genus  ParapctaUis,  parasitic  on 
the  gill  of  Tlnjiinus  alhacom  ;  and  in  the  second  place,  a  very  curious 
relation  exists  between  the  Trematode  and  the  copepod.  I  have 
namely  found  the  e^g  of  the  former  attached  to  the  ventral  side  of  an 
abdominal  segment  of  the  copepod.  In  most  specimens  two  eggs  were 
attached  to  one  individual  in  like  positions  on  the  two  sides,  but  in 
some  I  have  found  only  one.  The  Qg(g  I  have  reproduced  in  fig.  4r(, 
PI.   XXV  ;   and  as  may   be  seen  from  the  figure,  the  chitinous  shell 

1).    Monticelli— Saggio,  p.  18. 
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consists  of  mimerons  concentric  layers  and  is  provided  at  one  end 
with  a  liollow  filament,  by  means  of  which  the  egg-  is  attached  to  the 
host.  In  view  of  these  facts,  it  can  scarcely  be  doubted  that  we  have 
here  a  case  which  can  not  well  be  brought  under  the  category  of 
either  commensalism  or  parasitism  ;  for  the  Trematode  seems  to 
derive  its  food,  like  other  species,  from  the  gill  of  the  fish,  deriving 
only  some  advantage  by  attaching  itself  and  its  eggs  to  the  body  of 
tlie  copepod.  It  is  not,  however,  clear  to  me  what  advantage  the 
parasite  derives  by  attaching  its  eggs  to  the  copepod. 

Another  interesting  fact  may  be  here  mentioned.  It  is  this,  that 
Tristoimim  slnuatum  and  Tristomum  orale,  which  inhabit  the  same  host 
(^Histiophorus  sp.),  keep  strictly  separate  from  each  other,  and  appear 
never  to  wander  one  into  the  habitat  of  the  ()ther.  T.  ovale,  namely, 
is  found  in  the  mouth-cavity — on  its  wall  or  on  the  branchial  arches 
— while  T.  siintatum  is  confined  to  the  inner  surface  of  the  branchial 
plates — the  brancliial  filaments  of  the  same  series  coalescing  in  the  above 
mentioned  fish  with  each  other  and  forming  a  single  plate.  I  have  never 
found  any  s])ecimen  of  T.  ovale  attached  to  the  gill  ;  nor  have  I  any  of 
T.  siHuatuin  on  the  outer  surftice  of  the  gill  plate.  Perhaps  this  depends 
on  the  nature  of  food  (jf  the  two  species,  T.  sinualnm  living  on  bl(3od, 
while  T.  ovale  seems  to  live  on  the  «lime  of  the  mouth-cavity  ;  but 
then  it  is  not  easy  to  see  why  T.  sinuatum  never  wanders  out  to  the 
outer  surf  ice  <^f  the  gill-plate. 

Loco:motion — The  locomotory  movements  of  some  ectoparasitic 
Trematodes  have  been  described  by  liasweir^  and  Monticelli"^  ; 
and  I  have  observed  similar  movements  in  Trintomum  ."iuniatiini, 
Monocotijle   Ijlinae,   and    some   species   of  Mievocotijle.      When  on  one 

1).     Haswell — On  Temnocephala,  an  Aljerrant  Monogenetic  Treuiatode.     Quart.  Journ.  of 
Mic.  Sc,  vol.  XXVII r,  1888.  p.  282  ct  infra. 
2).     Monticelli— Saggio.  pp.  19-20. 
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occasion  I  kept  a  few  specimens  of  21.  caiuhta  jast  taken  from  a  very 
fresli  fish,  on  a  glass  slide  covered  with  sea-water,  these  executed 
what  Has  well  calls  "looping"  movements  (spannende  Bewegung) 
like  those  of  the  leech.  The  worm,  namely,  first  attached  its  anterior 
end  to  the  slide,  apparently  l)y  means  of  the  anterior  suckers,  and 
dra^-ofino:  after  it  the  hinder  part  of  its  bodv,  attached  the  caudal  disc 
close  up  to  the  anterior  end  by  means  of  the  posterior  suckers,  the 
body  in  the  meanwhile  being  folded  on  itself  on  the  ventral  side  so 
as  to  form  a  loop  ;  the  worm  then  let  go  the  anterior  end  and  stretch- 
ing its  body,  again  attached  it  to  the  slide,  detaching  at  the  same  time 
the  posterior  suckers,  which  were  then  again  brought  close  uji  to  the 
anterior  end,  and  so  on.  The  looping  movement  is  slow  in  Micwco- 
tijlc,  but  in  Monocotijle  it  is  very  rapid  and  energetic  and  is  just  like 
that  of  an  excited  leech.  The  worms  moved  quite  rapidly  while  on 
the  host,  but  when  I  transferred  them  to  a  watch-glass  filled  with  sea- 
water,  they  at  once  began  wandering  about  so  quickly  that  each 
looping  movement  could  only  just  be  distinguished,  and  now  and  then 
they  groped  about  with  the  anterior  extremity  of  their  body,  thus  show- 
ing apparently  signs  of  surprise.  The  posterior  sucker  of  this  worm, 
containing  as  it  does  the  striped  muscular  fibres  already  described, 
adheres  very  strongly  to  external  objects — not  only  to  the  surflice  of  the 
mouth-cavity  but  also  to  a  smooth  surface  such  as  that  of  the  watch- 
glass.  Tristomum  sinuatum  executes  locomotion  quite  rapidly  but 
still  much  more  slowly  than  Monocotijh.  The  comparatively  small 
posterior  sucker  of  this  worm  is  capable  of  adhering  very  tightly  to 
the  surface  of  the  gill.  When  the  worm  advances  its  anterior  suckers 
to  attach  them  to  the  substratum,  it  «tretches  out  its  body  to  such  an 
extent  that  it  becomes  much  elono-ated  and  its  breadth  is  reduced  to 

o 

about  one-third  its  length.  Ijesides  the  looping  movement  which  all 
the  three  species  above  mentioned  are  able  to  execute,   I   have  also 
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observed  in  Monocotijle  and  Trisiomwn  those  twisting  movements 
mentioned  by  H  as  well  and  Monti  cell  i.  These  worms,  namely, 
are  capable  of  moving  their  bodies  in  lateral  directions  while  keeping 
the  posterior  sucker  attached  to  a  fixed  substratum.  This  is  due  to 
the  crossing  of  the  muscular  fibres  that  enter  the  sucker  from  the 
body  and  form  the  irregular  radial  fibres  of  the  sucker  already  describ- 
ed— those  coming  from  the  right  side  of  the  body  going  to  the  left 
side  of  the  sucker  and  those  from  the  left  going  to  the  right.  In  this 
connection  it  may  be  mentioned  that  in  many  specimens  of  T.  siiiua- 
tum  which  were  killed  with  hot  sublimate  or  heat  alone,  the  posterior 
suckers  were  seen  to  have  l^een  more  or  less  rotated  from  their  normal 
position — a  fact  due  to  the  unequal  contractions  of  the  irregular  radial 
fibres  of  the  suckers. 

In  all  the  three  species  above  mentioned  the  anterior  suckers 
are  chiefly  used  for  attaching  the  anterior  end  of  the  body  in 
locomotion.  In  Monocotyh  indeed  there  is,  properly  speaking,  no 
anterior  sucker  ;  but  the  special  development  of  the  dorso-ventral 
fibres  already  described  serves  in  its  stead.  In  Microcof ijle  the 
anterior  end  is  seen,  when  it  is  being  attached  to  a  hard  substratum 
such  as  a  glass  slide,  to  become  much  broadened  out.  This  seems 
to  be  brought  about  by  a  partial  evagination  of  the  mouth-cavity, 
by  which  the  suckers  are  brought  in  direct  contact  with  the 
external  object.  In  Tristomuni,  on  the  other  hand,  the  mouth,  i.e.,  in 
this  case  the  anterior  end  of  the  pharynx,  was  often  seen  to  be  not  in 
close  contact  wdth  the  substratum,  while  the  suckers  were  closely 
applied  to  it. 

Food — The  majority  of  the  species  described  in  this  paper  live 
on  the  slime  of  the  host  ;  but  some  are  also  able  to  extract  its  blood. 
For  instance,  I  have  observed  many  specimens  of  Tristomum  .'iinuatum 
whose  alimentary   canal  was  gorged  with  bLjod,   and  they  in  conse- 
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quence  looked  much  redder  than  they  really  were — thi«  species 
possessing  a  light  flesh-red  colour  of  its  own. 

CoLOURATiox — Most  of  the  monogenetic  Treni;itodes  that  I  have 
studied  may  he  described  as  having  a  colourless  and  transparent  body; 
but  since  the  internal  organs  are  more  or  less  visible  from  the  exterior 
the  body  appears  coloured.  The  only  real  exceptions  in  this  respect 
that  I  have  observed  are  Tristomum  sinuatum  and  T.  rotumlauu  which 
possess,  as  just  mentioned,  a  light  flesh-red  colour  of  their  own;  but 
in  which  tissue  of  the  worm  this  colour  is  lodged  I  liave  not  been  able 
to  make  out  ;  possibly  it  may  be  in  the  investing  membrane.  The 
specimens  of  Hexacotijlc  acuta  that  I  have  myself  collected  had  all  a 
dusky  colour  like  that  of  the  gill  of  its  host,  but  those  that  were 
collected  by  my  friend  Mr.  Xozawa  were  perfectly  colourless  except 
where  the  vitellarium  was  :seen  through,  which  is  in  this  species  more 
or  less  dusky  coloured.  I  therefore  believe  that  the  generally  dusky 
colour  of  my  specimens  was  due  to  a  greater  development  of  the 
vitellarium. 

The  only  internal  organs  that  possess  any  colour  of  tlieir  own  are 
the  vitellarium  and  the  pigment  cells  of  the  intestine  already  describ- 
ed. In  fresh  specimens  the  former  looks  dark  and  granular  l)y 
incident  li^dit,  and  slio:htlv  vellowish  by  transmitted  liü'ht  :  while 
the  pigment  cells  of  the  intestine  look  dark  brown  (jr  }^erfectly  black 
by  both  incident  and  transmitted  light.  The  body  of  most  ecto- 
parasitic  Trematodes  being  thus  transparent  and  allowiijg  the  substra- 
tum to  be  seen  through — for  the  vitellarium  is  in  fresh  specimens 
not  conspicuously  dark,  and  the  intestinal  pigment-cells  are  not  close 
enough  to  each  other  to  constitute  a  single  visible  object — they  are  some- 
what difficult  to  detect  at  first  sight.  This,  however,  must  not  be 
regarded  as  a  case  of  protective  colouration  ;  for  in  the  first  place,  the 
nature  of  the  habitat  already  protects  the  parasites  from  being  at- 
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tacked  by  their  enemies,  and  in  the  second  place,  they  are  but  very 
imperfectly  exposed  to  light,  and  thus  the  conditions  of  their  exist- 
ence prevents  any  effective  play  of  natural  selection. 

Injury  to  the  Host — On  this  head  I  am  only  able  to  add 
an  observation  or  two  to  that  of  v.  Vmer  on  Kitzschia  elonijala  men- 
tioned by  l>raun.'^  It  has  already  been  said  that  Trisiomum  sinuatuni, 
like  I)ipIo:oon  Nipponiciuu,  can  extract  blood  from  the  gill  of  the 
host,  and  thus  mny  cause  some  injury  to  it.  In  one  case  I  observed 
that  a  specimen  of  Diclidopliom  elongala  h;id  caused  an  abnormal 
excrescence  to  form  around  its  caudal  disc,  which,  together  with  the 
posterior  part  of  the  body  proper,  was  thus  completely  immersed 
in  the  excrescence  and  hidden  from  view. 

C.    Syslematic. 

In  this  part  of  my  paper  I  shall  confiue  myself  to  the  cha- 
racterisation and  description  of  the  genera  and  species  studied  by 
myself,  leaving  their  systematic  classification  to  those  who  may  have 
occasion  to  study  personally  a  larger  number  of  forms  and  especially  to 
reexamine  the  species  previously  described.  Owing  to  incompleteness 
in  the  literature  I  could  gain  access  to,  I  have  not  been  able  to  make  the 
historical  notices  as  exhaustive  as  I  could  wish  ;  they  are,  however, 
pul)lislied  with  the  hope  of  lightening,  in  ever  so  slight  a  degree,  the 
labours  of  future  ^vorkers  in  this  field.  For  tlie  reason  above  stated  I 
have  also  been  compelled  to  satisfy  myself  in  many  places  with  second 
hand  quotations  and  references.  In  such  cnses  the  authorities  are 
invariably  mentioned. 

Before  proceeding  to  the  systematic  descriptions  of  the  different 
genera  and  species,   I   wish   to   remark  once   for  all  with  special  em- 

1).     Braun — Würmer,  p.  512. 
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pliasis,  on  the  usefulness  for  systematic  purposes  of  the  examination 
of  the  hooks  "which  are  often  present  near  the  posterior  end  of  the 
body.  Drawings  of  them  made  from  glycerine-gelatine  preparations 
as  mentioned  at  the  beginning  of  the  present  paper  would  l)e  of  in- 
valuable service  in  the  identification  of  species.  Indeed,  ditferent 
species  of  the  same  genus  can  be  distinguished  and  identified  with  a 
good  degree  of  certainty  by  proper  examination  of  these  hooks  alone. 
When  one  has  a  new  species  before  him  and  yet  has  not  time  enough 
to  make  a  sufiiciently  minute  study  of  it,  he  would  do  well  to  add 
to  its  more  prominent  characteristics  a  sketch  of  the  hooks  from  a 
gl^'cerine-gelatine  preparation,  care  being  taken  to  bring  them  to 
such  a  position  as  to  enable  him  to  get  a  good  view  of  the  characteris- 
tic form — a  jolj  which  can  usually  be  eftected  with  ease  by  repeatedly 
melting  the  imbedding  medium  and  giving  proper  shifts  and  pressure 
to  the  cover-glass. 

I.     MiCROCOTYLE,  P.  J.  V.  Ijcncden  et  Hesse. 

This  genus  was  first  erected  in  18G3  by  P.  J.  van  Bene  den  and  Hesse  with 
the  following  diagnosis');  "Une  partie  du  corps  est  sepan-e  en  arrière  par  an 
étranglement  et  porte,  des  deux  eûtes  du  corps,  un  très-grand  nombre  de  petites 
ventouses  à  crochets.  Les  œufs  sont  munis  d'un  filament  aux  deux  pôles."  These 
writers  have  described  five  species,  vi;:.,  M.  labracis  from  the  gill  of  Lahrax  ltij)iis, 
21.  cantharl  from  the  gill  of  Caiithanis  (jriscus,  M.  donavani  from  the  gill  of  Labnis 
donav(i)ii,  M.  cnjthrini  from  the  gill  oi Pagellas  cnjthrinus,  and  .V.  cJtri/sojjhrii  from  the 
gill  of  Chnjsojihris  viihj/iris. 

In  1878  Yog  t-  '  described  a  new  species,  M.  miifiilis,  from  the  gill  of  Mur/il  cej)hahis. 
According  to  this  writer  this  genus  should  be  united  with  J.viiic,  since  "die 
innere  Organisation  ist  durchaus  dieselbe,  nur  ist  bei  A.cine  orjihii...  der  Yorder- 
theil  des  Körpers  weit  mehr  in  die  Länge  gezogen  und  schmal,  während  zugleich  das 

1).  P.  J.  V.  Beneden  et  Hesse — Recherches  sur  les  Bdellodos  et  les  Trematodes  marins, 
p.  112. 

2).  Vogt — lieber  die  Forfcpflanzungsorgane  einig,  ectojiar.  marin.  Trematoden.  Zeit- 
schr.  f.  wiss.  Zoolog.,  Bd.  30,  Suppl.,  1878. 
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HiutereiKlo  mit  den  Saugnäpfeu  noch  etwas  schiefer  7A\v  Achse  des  Körpers  steht  als 
bei  den  typischen  Microcotylen."  In  the  same  year  Lorenz')  described  another 
species,  ^^.  mnrmyil,  from  the  gill  of  Vagcllns  mormyrus,  and  shed  much  light  on  its 
anatomy  and  histology. 

Par  on  a  and  Perugia-^  have  recently  (1889  k  1890)  described  four  additional 
species,  r/c.  A/".  sar(ji  from  the  gill  oi  Saryus  Fiondeh'tii,  S.  (ninularis,  and  S.  rulii<iris, 
M.  alcedinis  from  the  gill  of  Siiimis  dlcedo  and  i\Lcna  vuhjaris,  M.  tracliini  from  the 
gill  of  Trach'uius  radiatus,  and  3/.  saljiKC  from  the  gill  of  Box  saljut.  These  writers 
have  also  minutely  redescribed  all  the  preexisting  species  and  added  a  valuable  con- 
tribution to  ovu-  knowledge  of  the  general  anatomy  of  the  genus.  Finally  in  1891 
S onsino^)  described  a  new  species  from  the  gill  of  Umhrbut  cirrhosn,  and  named  it 
jl/.  Vanccrii. 

It  has  already  been  mentioned  above  that  according  to  Yog t  this  genus  should 
not  be  separated  from  Ax'me.  Lorenz,  on  the  other  hand,  decidedly  maintains  its 
separation  as  a  distinct  genus.  The  distinctive  characteristics  are  according  to  him 
(1)  that  Microcoti/le  is  perfectly  symmetrical  in  external  form,  the  symmetry  showing 
itself  especially  in  the  form  of  the  caudal  disc,  (2)  that  in  Microcoti/le  the  penis  is 
absent  and  that  the  vas  deferens  and  uterus  open  outwards  by  distinct  apertures, 
while  in  J, vine  both  have  a  common  opening,  (3)  that  in  Microcotyle  the  vagina  is 
situated  on  the  dorsal  median  line,  while  in  Axiite  it  is  situated  on  the  lateral  margin, 
and  (4)  that  in  Microcotijlc  a  large  number  of  eggs  are  found  in  the  uterus  at  the 
same  time,  while  in  J.riiie  only  one  egg  is  found  at  a  time.  Parona  and 
Perugia,  who  studied  nearly  all  the  species  hitherto  known,  say,  "  Dißerenze 
salienti  fra  A. cine  e  Microcotiile  stanno  nell'avere  il  primo  vagina  laterale  cd  armata 
ed  il  secondo  mediana;  e  nel  portaro  un'unica  série  di  ventose  caudali  VA.ciite  c  due 
il  MicrocotiileJ^ 

According  to  my  own  observations  every  one  of  the  distinctions  mentioned  by 
the  preceding  writers  falls  away.  (1)  As  already  stated,  3/.  reticiddUt  and  M.  sciaeiiie 
have  a  decidedly  asymmetrical  form,  while  in  some  other  species  a  slighter  degree  of 

1).  Lorenz — Ueljer  die  Orgxnis.  d.  Gattung.  Axiue  u.  Miorocotyle.  Wiener  Arbeiten., 
Bd.  I,  Hft.  3,  1878. 

2).  Parona  e  Perugia — Res  ligusticce,  XIY.  Contribuzione  per  una  monografia  del  genere 
Microcotyle.  Estratto  dagli  Annali  del  Museo  Civico  di  Storia  Naturale  di  Geneva,  ser.  2, 
vol.  X,  1890. 

3).  Sonsino— Di  un  nuovo  Microcotyle  raccolto  dall'  Umbrinacirrhosa.  Proc.  verb.  d.  Soc. 
Tosc.  di  Scienze  Xatur.,  1891.     Cited  on  the  authority  of  St.-Ileuiy. 


STUDIES  ON  THE  ECTOPARASITIC  TREMATODES  OF  JAPAX.  Ig5 

asymmetry  presents  itself  in  some  internal  organs,  as  in  the  different  lengths  of  the 
two  branches  of  the  intestine,  (2)  In  all  the  species  of  Mtcrocoti/le  what  Lorenz 
calls  "  Penis  "  is  distinctly  present  ^^  as  also  the  genital  cloaca,  and  his  observa- 
tion as  to  the  separate  opening  of  the  male  and  female  ducts  is,  as  Par  on  a  and 
Perugia  have  pointed  out,  erroneous.  (3)  In  the  species  of  J.rine  which  I  have 
studied,  and  which  are  described  below,  the  vagina  is  situated,  as  in  Microcotyle,  on  the 
dorsal  median  line.  (4)  I  have  observed  some  specimens  of  A.ciiie  hcterocerca  dis- 
charge, while  kept  in  sea-water  in  a  watch-glass,  a  large  number  of  eggs  from  the 
uterus,  which  was  afterwards  found  to  be  much  enlarged  in  consequence.  (5)  In  all 
the  three  species  of  Axine  I  have  studied,  two  series  of  suckers  are  distinctly  present, 
although  one  of  the  series  is  much  reduced  in  number.  Thus  we  find  no  absolute 
difference  between  the  two  genera,  the  difference  lying  only  in  the  degree  in  which 
the  asymmetry  is  manifested  in  each.  Still  the  general  form  of  the  two  genera 
presents  quite  a  perceptible  difference,  so  that  wo  may  keep  them  distinct  for  con- 
venience' sake.  A  sharp  distinction  between  two  such  nearly  allied  genera  can  not 
be  expected. 

In  view  of  the  facts  above  summarised,  the  diagnoses  given  by  the  preceding 
writers  are  no  longer  quite  satisfactory  ;  I  therefore  venture  to  modify  them  as 
follows  :  ; 

Body   elongated,    mo  s  t  ]  y   s  y  m  metrical,   with    the    a  n  - 

terior  end  rounded  and  the  posterior  end  usually  pointed. 

With  a  pair  of  suckers  in  the  mouth-cavity.     The  caudal 

disc,  which   is   in   most  species    separated  from    the    hody 

proper    by    lateral    constrictions,    usually    bears    a    large 

number    of    minute    suckers.       Genital     cloaca     present  ; 

genital    opening    on    the    ventral    median    line  ;    vaginal 

opening  single,  situated  in  tlie  median  line  on  the  dorsal 

side.      No    chitinous    hooks   at    the   posterior    end  of  the 

body. 


1).     Cf.     Paronr.  and  Perugia— Res  lig-nsticae,  XIV.  p.  8. 
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1.     MicrocotijU  caiidata,  n.  sp. 

(PI.  I,  fig.  1  ;  PI.  II,  fig.  7  ;  PI.  Ill,  figs.  7,  8,  9,  10  ; 
PI.  lY,  figs.  7  &  8  ;  PI.  V,  fig.  3  ;  PJ.  YI,  fig.  3.) 

Boilij  '^  elongated,  about  3.2  mm.  in  length,  symmetrical.  An- 
terior suclicr  with  a  membranous  septum.  G^nmon  genital  opening  on 
tlie  same  level  as  the  beginning  of  the  intestinal  trunks  ;  atrial  spines 
conical  and  slightly  curved,  the  longest  measuring  0.01  mm.  Ovarij 
situated  at  about  the  middle  of  the  wh(3le  length  of  the  b(jdy,  with  the 
oviduct  end  on  the  right  side,  thence  extending  towards  the  left, 
presenting  a  convex  border  in  front.  On  being  folded  on  itself  on 
reaching  the  left  intestinal  trunk,  it  turns  again  towards  the  right,  and 
on  reachinii'  its  oviduct  end  takes  a  backward  direction  and  ends  at  the 
anterior  end  of  the  testes  by  being  folded  once  on  itself.  The  single, 
median  vagina  is  situated  about  six  times  as  far  forwards  from  the 
anterior  end  of  the  ovary  as  it  is  behind  the  genital  opening  ;  it  leads 
into  a  single,  median  canal,  which,  after  proceeding  backwards  half 
way  towards  tlie  anterior  end  of  the  ovary,  divides  right  and  left 
into  two  canals.  These,  the  paired  vaginal  canals,  after  proceeding 
backwards  f<3r  a  short  distance,  become  continuous  w^ith  the  paired 
yolk-ducts.  The  genito-intestinal  canal  takes  its  rise  from  the  oviduct 
exactly  opposite  the  unpaired  yolk-duct,  and  after  proceeding  for  a 
short  distance  backw.ards  and  towards  the  left  side  of  the  body, 
suddenly  turns  towards  the  right,  and  finally  opens  into  the  in- 
testinal trunk  of  the  riniit  side.  The  vitellaria  of  the  two  sides 
are  very  distinct  in  front  ;  but  posteriorly  the.  boundary  between 
tlie  two  can  not  usually  be  distinguished.  The  paired  yolk-ducts  begin 
at    about    the    end  of   the    anterior   third  of    the    whole   length    of 

1).  In  this  as  in  the  following  species,  the  curvatures  of  the  body,  when  there  are  any,  are 
not  taken  into  account.  I  would  point  out  also  that  the  lenyth  of  the  body  varies  considerably 
according  to  the  different  state  of  contraction,  and  that  therefore  much  weight  should  not  be 
laid  on  it  in  the  identification  of  species. 
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the  body,  and  unite  in  the  median  line  at  the  level  of  the  hinder  end 
of  the  anterior  third  of  the  ovary.  The  testes  occupy  a  little  less  than 
one  quarter  of  the  whole  length  of  the  body  and  are  situated  behind  the 
ovary  ;  they  are  large  and  are  about  23  in  number.  The  two  main 
trunks  of  the  intestine  send  out  lateral  branches  l3oth  inwards  and  out- 
wards ;  the  left  trunk  is  longer  than  its  fellow,  and  extends  beyond 
the  vitellarium  into  the  caudal  disc,  while  the  right  trunk  ends  with 
the  vitellarium.  The  caudal  disc  is  about  ^  the  length  of  the  whole 
body,  and  is  narrow.  Posterior  suckers  about  25  on  each  side  ; 
breadth  0.045-0.08  mm. 

Habitat — Gill  of  Sehastes  sp.  sp.  (Jap.  Mebaru  and  Kin-niebarii). 

Locality — Mitsugahama  (Prov.  lyo). 

Drtfc— August  1889. 

2.  Microcotyle  sehastis,  n.  sp. 
(K.  I,  figs.  2  &  3  ;  PI.  Ill,  fig.  1  ;  PI.  IV,  figs.  1,  4,  &  5.) 
Body  about  5.5  mm.  long,  slender,  symmetrical.  Anterior  sucker 
with  a  septum.  Common  genital  opening  a  little  in  front  of  the  point 
of  bifurcation  of  the  alimentary  canal;  atrial  .s^)///c.s  conical,  slightly 
curved,  the  longest  about"  0.017  mm.  Ovary  long,  situated  at  about 
the  middle  of  the  entire  length  of  the  body  ;  the  anterior  portion  is  A- 
shaped  and  the  posterior  portion  somewhat  S-shaped  with  its  left 
anterior  end  continuous  with,  and  folded  on,  the  leg  of  the  /\  ;  the 
hindmost  terminal  portion  being  folded  many  times  on  itself.  Vaginal 
opening  single,  median,  and  dorsal,  situated  about  thrice  as  far  in  front 
of  the  anterior  end  of  the  ovary  as  it  is  behind  the  common 
genital  opening.  The  vaginal  canal  continues  single  for  about  half 
w\ay  towards  the  anterior  end  of  the  ovary,  then  divides,  and  the 
two  ducts  thus  formed,  after  traversing  about  one-third  their  way 
towards  the   ovary,   become    continuous   with    the   paired   yolk-ducts. 


i[§g  s.  GOTO. 

These  unite  with  eacli  otlier  at  the  level  of  tlie  front  end  of  the 
posterior  S-shaped  portion  of  the  ovary,  and  the  single  yolk-duct  opens 
into  the  oviduct  at  a  little  distance  from  the  beginning  of  the  ootyp. 
The  genito-iiitcstinal  canal  opens  into  the  oviduct  about  midway  between 
the  origin  of  the  latter  and  the  beginning  of  the  ootyp.  The  vitellaria 
of  the  two  sides  are  entirely  distinct  both  in  front  and  behind  ; 
they  end  anteriorly  near  the  point  of  bifurcation  of  the  alimentary 
canal,  and  posteriorly  with  the  body  proper,  not  extending  into  the 
caudal  disc,  but  leaving  the  posterior  portion  of  the  intestinal  trunks 
naked.  Testes  occupying  a  little  less  than  one-fifth  the  whole  length 
of  the  body,  posterior  to  the  ovary  ;  of  rather  small  size,  about  40 
in  number.  The  two  trimks  of  the  intestine  sending  out  only  a  few 
short  branches  towards  the  median  side  ;  the  left  \Qg  Linger  than  the 
rio-ht,  and  both  extendino;  for  a  certain  distance  into  the  caudal  disc. 
This  occupies  about  3  the  whole  length  of  the  body.  Posterior  suckers 
about  29  on  each  side  ;  breadth  0.068-0.128  mm. 

Habitat — Gill  of  Sehastes  sp.  sp.  (Jap.  Ma-zoi  and  Nagara-zoi). 

Localitij — Hakodate. 

Da^e— August  1890. 

3.     Microcotijlc  elegans,   n.  sp. 

(PI.  I,  fig.  4;  Pl.Y,  fig.  2.) 
Bodij  about  4  mm.  long,  slender,  symmetrical.  Anterior  sucker 
with  a  septum.  Common  genital  opening  a  little  in  front  of 
the  beginning  of  the  intestinal  trurds:s;  atrial  spines  conical,  about 
0.005  mm.  in  length;  a  few  spines  being  also  present  on  the  posterior 
wall.  Orarg  in  the  anterior  half  of  the  bod}^,  its  hinder  end  being 
nearly  at  the  middle  of  the  whole  lengtli.  Its  anterior  half  is  inter- 
mediate in  form  between  the  corresponding  portions  of  M.  caulata  and 
M,  sehastis;  the  posterior  half  is  S-shaped,  and  the  terminal  portion  is 
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folded  many  times  on  itself.  Vaginal  openituj  single,  median,  and 
dorsal,  situated  four  tiuies  as  fir  in  front  of  the  anterior  end  of  the 
ovary  as  it  is  behind  the  common  genital  pore.  The  vajinal  canal 
continues  single  for  a  little  more  than  half  its  Tvhole  course  towards 
the  ovary,  then  divides,  and  the  two  canals  after  traversing  one-fourth 
their  way  towards  the  ovary  become  continuous  with  the  pair c,l  yolk- 
ducts.  These  unite  at  the  level  of  the  anterior  end  of  the  S-shaped 
portion  of  the  ovary,  and  the  mvjle  ijolk-dact  thus  formed  opens  into 
the  oviduct  about  midway  between  the  Ijeginning  of  the  ootyp 
and  the  point  where  the  former  receives  the  genito-intestinal  canal. 
This  opens  into  the  oviduct  about  half-way  between  the  origin  of  the 
oviduct  and  the  beginning  of  the  ootyp.  The  vitellaria  of  the 
two  sides  are  entirely  distinct  both  in  froat  and  behind  ;  ending 
anteriorly  at  some  distance  from  the  point  of  bifurcation  of  the 
alimentary  canal,  and  reaching  posteriorly  the  terminations  of  the 
intestinal  trunks,  of  which  the  left  extends  beyond  the  right.  Testes 
occupying  a  little  less  than  one  quarter  of  the  whole  length  of  the 
bod}^;  of  large  size,  about  27  in  number.  The  trunks  of  the  intestine 
sending  out  numer(3us  short  branches  on  the  inner  side  ;  the  left 
trunk  lonirer  than  its  fellow:  both  extendini>'  into  the  caudal  disc, 
and  entirely  surrounded  by  the  vitellarium.  Caudal  disc  a  little 
longer  than  J  the  entire  length  of  the  body  ;  posterior  suckers  about 
50  on  each  side;  breadth  O.OJiO-O.OGS  mm. 

Habitat — Gill  of  Scomhrops  cliilodipteroides  (Jap,  Mutsu). 

Local  it  ij — Misaki. 

Date — December  1889. 

4.     Microcotgle  reticulata,  n.  sp. 
(PL  I,  fig.  5  ;  ri.  Ill,  figs.  2,  3,  &  4  ;  PI.  IV,  figs.  2  &  3  ;  PI.  Y,  figs.  5  &  G.) 

Bodij  G-10  mm.,  or  more,  long,  elongated,  and  slightly  asymme- 
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trical.  A.iücruw  siicJicr  without  any  septum.  With  only  a  single  pair  of 
stickij  glands  near  the  anterior  end  of  the  hody.  Common  genital  opening 
just  behind  the  posterior  end  of  the  oesophagus  ;  atrial  spines  straight 
and  conical,  about  0.016  mm.  in  length,  composed  of  two  parts,  the 
basal,  hemispherical  portion  and  the  distal,  spinous  portion  mounted 
on  the  former.  Ocarij  slender,  situated  at  about  the  middle  of 
the  whole  length  of  the  body;  roughly  speaking,  S-shaped,  and 
making  numerous  minor  windings,  especially  in  its  anterior  half. 
Vaginal  opening  single,  median,  and  dorsal,  armed  with  low  conical 
teeth,  and  situated  at  a  short  distance  behind  the  common  genital 
opening.  The  single  vaginal  canal  divides  into  two  at  a  point 
which  is  as  far  behind  the  external  opening  of  the  vagina  as  this  is 
behind  the  genital  opening;  and  tlie  two  vaginal  canals  after  proceeding 
backwards  fov  a  short  distance,  become  continu(3us  with  the  paired 
yolk-ducts  at  the  point  marked  with  an  *  in  fig.  5,  PI.  I.  The  paired 
yolk-ducts  unite  at  about  the  anterior  end  of  the  ootyp,  and  tlie  single 
yolk-duct  opens  into  the  oviduct  just  where  this  is  continued  into  the 
ootyp.  The  genito-intestinal  canal  opens  into  the  oviduct  about  twice 
as  far  from  the  origin  of  the  latter  as  from  the  beginning  of  the  ootyp. 
The  vitellaria  of  the  two  sides  are  distinct  in  front  ;  the  lobes  are 
small  and  scattered,  and  are  situated  mainly  on  the  dorsal  side  of  the 
intestine.  Testes  occupying  a  little  less  than  one-half  the  whole  median 
portion  of  that  part  of  the  body  which  lies  behind  the  postérieur 
end  of  the  ovary;  of  small  size  and  very  numerous.  The  terminal 
portion  of  the  vas  deferens  (1*1.  V,  fig.  (3)  is  armed  with  conical  spines 
just  like  those  of  the  genital  atrium.  The  branches  of  the  i)ites- 
tinc  form  a  complicated  net-work  (PI.  Ill,  fig.  2).  Caudal  disc  con- 
tinuous with  the  rest  of  the  body.  Fosferior  suckers  occupying  somewhat 
more  than  one-tliird  the  entire  length  of  the  body;  more  numerous 
and  smaller  in  size  on  the  right  than  on  the  left  side,  there  Ijeing  about 
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42  on  the  riglit  :iiid  only  23  on  the  left  side;  breadtli  0.075-0.227  mm. 
Hahitat — Gill  of  StrjiiKili'ini  anjciitctis  (J;ip.  Mana-gatsiiwo). 
Local  itij — Mitsiigahama. 
Dafe—Awrust  1889. 

Ô.  Microcotylc  tniucafa,  n.  sp. 
(PI.  II,  figs.  1  &  2  ;  PI.  Ill,  fig.  G  ;  PI.  Y,  fig.  7.) 
Bod[i  about  o.o  mm.  long-,  slender,  pointed  anteriorly,  and  ending 
posteriorly  with  a  truncate,  triangular  caudal  disc.  Common  (jenital 
oiienimj  on  tlie  same  level  with  the  point  of  bifurcation  of  the  alimentary 
canal;  genital  atrium  armed  with  twenty  rods  about  0.13  mm.  in  len<T-th,'^ 
arranged  in  a  circle  which  is  incomplete  on  the  dorsal  side.  The 
S-shaped  om;-// is  situated  in  the  front  half  of  the  body,  the  hinder 
end  lying  at  the  middle  of  the  whole  length  of  the  hody.  Its  anterior 
third  is  Ln-ge,  but  its  posterior  two-thirds  are  slender,  and  it  pre- 
sents a  slight  enlargement  at  the  posterior  end  which  is  in  close 
contact  with  the  foremost  testes.  The  single,  median,  dorsal  vaginal 
opening  is  situated  a  little  more  anteriorly  than  midway  between  the 
common  genital  opening  and  the  front  end  of  the  ovary.  Vaginal 
canal  goblet-.shaped,  the  mouth  of  the  goblet  corresponding  to  the  ex- 
ternal vaginal  opening,  and  the  bottom  communicating  with  i\\e  imired 
yolk-ducts.  These,  proceeding  backwards,  unite  with  each  other  at 
about  the  level  of  the  front  end  of  the  ootyp,  and  open  into  the 
oviduct  midway  between  the  orio-in  of  the  oviduct  and  the  beo-innino- 
of  the  ootyp.  The  genito-intestinal  canal  opens  into  the  oviduct  just 
opposite  the  yolk-duct.  The  vitellaria  of  the  two  sides  are  quite  dis- 
tinct l3oth  in  front  and  behind,  reaching  in  the  former  region  up 
to  the  very  point  of  bifurcation  of  the  alimentary  canal.     Here  also  the 

1).  The  apparent  difference  of  length  in  fig.  2,  PI.  II,  is,  as  stated  iu  the  anatomical 
part,  proljably  due  to  the  fact  that  the  ventral  ones  are  looked  at  not  quite  perpendicularly  to 
their  long  axes. 
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lobes  of  the  two  sides  are  closely  applied  to  eacli  other  so  as  to 
appear  almost  continuous.  Testes  occupying  two-fifths  of  the  entire 
length  of  the  hody,  posterior  to  the  ovary  ;  of  moderate  size 
and  numerous.  The  vas  deferens  presents  a  sudden  expansion  at 
the  level  of  the  beginning  of  the  paired  yolk-ducts  and  remains 
large  up  to  its  opening  into  the  genital  atrium.  The  trunks  of  the 
intestine  send  but  a  few  short  branches  towards  the  median  line  ; 
and  both  end  behind  on  the  stime  level.  Caudal  disc  very  short. 
Posterior  suclcers  10  on  each  side;  breadth  0.055-0.072  mm. 

Hahitat — Gill  of  Pristipoma  Japonicnm  ('la]\  Isaki). 

Localitij — Mitsugahama. 

1)^7^6'— August  1881). 

6.     Microcotijle  fusiformis^  n.  sp. 
(PL  II,  fig.  3;  PI.  IV,  fig.  0;  PLY,  fig.  1.) 

Bodij  :djout  2  mm.  long,  symmetrical,  fusiform  in  outline.  An- 
terior suclcer  with  a  septum.  Common  oenital  opening  a  little  anterior 
to  midway  between  the  hinder  end  of  the  pharynx  and  that  of 
the  oesophngus;  atrial  spines  small,  conical,  about  0.007  mm.  in  length. 
The  ovanj  ^vhen  viewed  from  the  ventral  side  has  nearly  the  shape  of 
an  interrogîition-point;  the  front  half  large,  and  the  hinder  half 
slender.  Vaginal  opening  single,  median,  and  dorsal,  situated  behind 
the  common  genit-d  opening  tw(3-fifths  the  whole  distance  between 
this  and  the  front  end  of  the  ovary.  The  vaginal  canal  con- 
tinues single  until  within  the  last  fifth  of  the  above  distance,  then 
bifurcates;  and  the  two  canals  tlms  formed  immediately  become  con- 
tinuous with  the  paired  yolk-ducts.  These  unite  at  a  short  distance 
in  front  of  the  level  of  the  origin  of  the  oviduct,  and  open  into  it 
just  opposite  the  genito-intestinal  canal  at  a  short  distance  from  the 
beginning   of  tlie   ootyp.     The   vitellaria   of  the  two  sides  are  distinct 
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in  front,  but  apparently  continuous  behind.  Testes  occupying  a 
comparatively  small  area  about  one-sixth  the  M'hole  length  of  the 
body,  posterior  to  tlie  ovary;  of  moderate  size  and  comparatively 
few  in  number  (about  15).  Xo  lateral  branches  on  the  median  side 
of  the  intestinal  trnulis;  tlie  left  trunk  longer  than  the  right.  Cauda} 
disc  continuous  with  the  rest  of  the  body,  and  the  sucl'ers  occupying 
nearly  one-half  the  whole  lateral  borders  of  the  body;  suckers  80-33 
or  more  on  each  side;  breadth  O.O-iG-0.065  mm. 

Habitat — Gill  of  Ceiitwnotus  ruhdosus  (Jap.  Gimpo). 

Localitij — ]\Iitsugahama. 

Dr^f*:'— August  1889. 

7.     JSIicrocotijJe  clnn\  n.  sp. 

(PI.  II,  figs,  i  Sc5:  PI.  Ill,  fig.  5  ;  PI.  Y,  fig.  4.) 
Bjdii  about  4.2  mm.  long,  symmetrical,  slender  in  the  anterior 
portion  where  the  vitellarium  is  absent,  but  the  remaining  portion 
much  broader,  rounded  at  both  ends.  Common  ijenital  opening 
situated  a  little  in  front  of  the  liinder  end  of  the  oesophagus;  genital 
atrium  with  a  hemispherical,  cup-shaped  organ  on  the  dorsal  side,  the 
inner  surface  of  which  is  covered  with  spines  similar  in  shape  to  those 
of  i)/.  r<:'?/6'»/((/<Y,  and  about  0.015  mm.  long.  The  front  half  of  the 
ovarii  follows  in  its  course  nearly  the  three  sides  of  an  isosceles  triangle 
whose  apex  is  directed  backwards  ;  and  the  posterior  half  is  many 
times  folded  on  itself  into  a  close,  irregular  spiral.  Vaginal  opening 
single,  median,  and  dorsal,  nearly  lialf  as  far  behind  the  common 
genital  opening  as  it  is  before  the  front  end  of  the  ovary.  Tiie 
vaginal  canal  divides  into  two  at  a  point  which  is  about  half  as  far 
from  the  vaginal  opening  as  from  the  anterior  end  of  the  ovary,  and 
the  two  canals,  after  traversing  oidy  a  short  distance,  become  continu- 
ous with  the  paired  yollc-ducts.     These   unite  a   little  in   front  of  the 
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anterior  end  of  the  ootyp,  and  the  sinrjle  yolk-àuct  thus  formed  opens  into 
the  oviduct  about  midway  between  the  beginning  of  the  ootyp  and  the 
opening  of  the  fjcnito-intc^tinal  canal.  The  latter  opens  into  the  oviduct 
at  the  beginning  of  the  last  third  of  the  whole  course  of  the  ovi- 
duct. The  ritcUaria  of  the  two  sides  are  quite  distinct  in  front  as  well  as 
behind,  though  the  lobes  of  the  opposite  sides  come  close  to  each  other. 
Testes  occupying  a  narro^^'  region  between  tlie  t\\o  trunks  of  the  intes- 
tine, posterior  to  the  ovary;  rather  small  in  size;  about  25  in  number. 
No  lateral  branches  on  the  median  side  of  the  intestine;  the  two  intes- 
tinal trunks  of  equal  length,  and  nearly  reaching  the  posterior  end  of 
the  body.  Caudal  disc  continuous  with  the  rest  of  the  body  ;  suclcers 
occupying  the  posterior  half  of  the  lateral  border  of  the  body;  about 
30  on  each  side;  breadth  0.0i)0-0.140  mm. 

Ilahitat — Gill  of  Chinis  ]iexa(jramnuts  (Jap.  Ainamé). 

Loca  littj — Hakodate . 

D<(^6'— August  1<S90. 

8.     Microcotijle  sciaenae,  n.  sp. 

(PI.  II,  figs.  G  &  G  ./  ;  n.  YI,  fig.  2.) 
Bodij  about  4  mm.  long,  slender,  asymmetrical,  rounded  at 
the  anterior  end  and  pointed  posteriorly.  Anterior  suclier  with  a 
septum.  Common  genital  opening  on  the  same  level  as  the  beginning 
of  the  intestinal  trunks  ;  genital  atrium  armed  with  two  sets  of  chitin- 
ous  rods  arranged  in  circles  (PL  YI,  fig.  2,  a  &  h).  The  longer 
ones  ((()  are  about  0.11  mm.  long,  each  presenting  two  curvatures  in 
opposite  directions,  and  are  situated  just  in  front  of  the  opening 
of  the  vas  deferens.  Only  a  sniîdl,  terminal  portion  oi  these  rods 
projects  into  tlie  cavity  of  the  atrium,  the  remaining  portion  lying  im- 
bedded in  the  mesenchyma.  The  other  shorter  ones  (Ji)  have  the 
f(3rm  of  a  hook  and  are  about  0.02  mm.  in  length.     The.se  are  arrang- 
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ed  at  the  mouth  of  the  cylindrical  sac  before  spoken  of,  the  curved 
portion  projecting  into  the  caviy  of  the  atrium  and  the  remaining 
portion  lying  in  the  wall  of  the  sac  and  the  surrounding  meseachymri. 
Ovanj  consisting  of  a  A-shaped  anterior  portion  and  a  posterior  but 
slightly  slenderer  portion  which  is  turned  spirally  twice  in  the  same 
direction  and  once  folded  on  itself  in  the  opposite  direction  at  the 
hinder  end.  Vcujlnal  openinj  a  little  less  than  twice  as  distant  from 
the  front  end  of  the  ovary  as  it  is  behind  the  genital  opening.  The 
vagitud  canal  immediatly  divides  into  two  ;  and  the  two  canals  thus 
formed  proceed  a  little  way  backwards,  and  turning  to  the  ventral 
side  of  the  vas  deferens  unite  on  the  dorsal  side  of  the  uterus,  then 
again  separate  from  each  other  and  become  continuous  with  the  paired 
yolk-ducts.  These  begin  in  front  of  the  anterior  end  of  the  ovary  at 
the  distance  of  two-fifths  the  whole  distance  between  the  ovary  and  the 
common  genital  opening,  and  unite  with  each  other  at  the  end  of  the 
foremost  third  of  the  antero-posterior  extension  of  the  ovary.  The 
single  duct  thus  formed  opens  into  the  oviduct  about  midway  between 
the  beginning  of  the  ootyp  and  the  opening  of  the  (jenilo-inteutinal  canal. 
The  latter  opens  into  the  oviduct  at  the  end  of  the  anterior  two-thirds 
of  the  course  of  the  oviduct.  The  vitcllarla  of  the  two  sides  are  entire- 
ly distinct  both  in  front  and  behind,  extending  into  the  caudal 
portion  and  surrounding  the  two  intestinal  trunks.  Testes  occupying 
about  two-fifths  the  wIkjIc  length  of  the  body  proper,  posterior  to  the 
ovary  ;  large  ;  about  27  in  number.  iSTo  branches  on  the  median 
side  of  the  intestine,  the  two  trunks  of  which  extend  fir  into  the  caudal 
disc  and  are  in  this  region  wholly  destitute  of  lateral  branches  ;  the 
right  trunk  describing  a  larger  curve  in  consequence  of  the  general 
asymmetry  of  the  body.  The  caudal  disc  is  bent  at  an  angle  to  the 
body  proper  and  is  only  a  little  shorter  than  it.  Posterior  suckers  about 
75  on  the  right  and  60  on  the  left  side  ;  breadth  0.048-9.110  mm. 
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Habitat — Gill  of  Sciaena  siiia  (Jap.  Ishimochi  or  Guclii). 
Localitjj — Mogi  (near  Nagasaki). 
Date— J  ii]y  1889. 

II.     AxiXE,  Abildgaard. 

This  geiins  was  erected  by  Abildgaard  towards  the  close  of  the  last  century. 
He  described  in  1794  a  species,  J.  belones,  from  the  gill  of  Esox  helmies.  In  1836 
Diesing  divided  it  into  two  species,  Heteracanthus  pcddtus  nwà  H.  saghtdtiis ;  but 
in  his  "  Systema  lielminthiim  "  he  again  united  them  into  a  single  species. '^  In 
1861  P.  J.  V.  Beneden->  again  described  the  same  species  and  made  some  observa- 
tions on  the  genital  opening  and  the  spines  with  which  it  is  armed.  He  also 
observed  the  similarity  of  the  suckers  to  those  of  Dijdozoon.  In  1863  the  same 
writer  in  conjunction  witli  Hesse^)  described  two  species,  A.  orj)hü  from  the  gilt 
of  Eso.v  hclone  and  A.  trujlae  from  the  gill  of  Trhjla  hinindo.  The  former,  is,  how- 
ever, granted  by  later  writers  to  be  identical  with  A.  bchvics,  already  described  by 
V.  Beneden.  Finally  in  1878  Lorenz*)  published  a  very  detailed  accounl 
of  the  anatomy  and  histology  of  A.  belones. 

In  accordance  with  the  facts  mentioned  in  the  anatomical  part  of  the  present 
paper  I  give  the  generic  diagnosis  as  follows  : 

Body  elongated,  anteriorly  slender,  but  broad  pos- 
teriorly. In  consequence  of  an  une (|u a  1  d e v e  1  o p ni e n t  of 
the  two  sides  of  the  caudal  disc  the  body  is  asymmetrical, 
and  the  posterior  end  occupies  a  lateral  position.  The 
lonirer  side  of  the  caudal  disc  bears  numerous  suckers,  is 
either  convex  or  straight,  and  is  bent  at  an  angle  to  the 
lateral  border  of  the  body  proper  ;  the  other  side  bears  only 
a  small  number  of  suckers  or  (?)  none  at  all.  No  chitinous 
hooks  at  the  posterior  end  of  the    body.       With    a    single, 

1).     Diesing— Systema  lielminthum,  vol.  I,  p.  425. 

2).     P.  J.  V.  Beneden— Mémoire  sur  les  vers  intestinaux,  p.  53. 

3).  P.  J.  V.  Beneden  et  Hesse — Recherches  sur  les  Bdellodes  et  les  Trematodes  marins. 
p.  116-117. 

4).  Lorenz — Untersuch,  ü.  d.  Organisation  d.  Gattung.  .i.sine  u.  Microcotyle.  Wiener 
Arbeiten,  Bd.  I,  Hft.  3,  pp.  3-20. 
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dorsal,  median  or  a  lateral  vaginal  opening.  With  a  pair 
of  egg-shaped  or  spherical  suckers  in  the  mouth-cavity. 

1.     Axinc  hctcrocerca,  n.  sp. 

(PI.  Yir,  figs.   1,  2,  3,   4  ;  PI.  VIII.) 

Boilij  flat,  about  10  mm.  long,  with  a  form  roughly  like  that 
of  the  blade  of  a  Turkish  sword,  with  a  convex  border  behind. 
Common  (jenital  openimj  situated  a  little  behind  the  termination  of  the 
03sophagus.  Ocarij  at  the  posterior  end  of  the  middle  third  of  the 
body,  comparatively  small,  long,  following  in  its  general  course  the 
three  sides  of  a  triangle,  the  apex  of  which  is  directed  towards  the 
front  end  of  the  bod}^,  and  making  numerous  smaller  windings;  its 
exact  form  is  as  represented  in  fig.  1,  PL  VII,  and  fig.  5,  PI.  A  III. 
Ocidiict  arisiriix  from  the  ovarv  on  the  v\<A\t  side  of  the  bodv,  and  bear- 

O  I/O  */    ' 

ing  a  small  seminal  receptacle  close  to  its  origin,  proceeds  backwards  and 
towards  the  left,  and  is  continued  into  the  ootyp  in  the  median  line  ot 
the  body.  The  uterus  proceeds  from  the  ootyp  straight  forwards  and 
opens  into  the  genital  atrium,  ^'atjinal  opening  single,  dorsal,  median, 
situated  as  far  behind  the  common  genital  opening  as  this  is  behind 
the  pharynx.  The  vaginal  canals  are  paired  from  the  beginning,  and 
proceeding  backwards  on  the  inner  side  of  the  intestinal  trunk  are 
continued  into  the  paired  yolk-ducts  at  the  point  marked  with  *  in 
ill!'.  1,  PI.  YII.  With  a  second  dorsal  onenins;  behind  the  va^-inid 
opening,  which  ends  blindly.  The  ritellaria  of  the  two  sides  are  whol- 
ly separate  in  front;  but  their  boundary  behind  can  not  be  dis- 
tinofuished  ;  extendinsf  from  the  level  of  the  vaginal  o])enin^'  to  near 
the  posterior  extremity  of  the  body.  Pairal  i/olk-ducts  arising  from 
the  vitellarium  on  each  side  at  the  level  marked  with  *  in  fig.  1,  PI.  N  II, 
and  proceeding  backwards  as  the  direct  continuations  of  the  vaginal 
canals,  unite  with  each  other  in  the  median  line  of  the  body,  on  the 
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ventral  side  of  the  uterus.  The  sinjle  ijolk-dnct  thus  formed  then 
proceeds  almost  straight  backwards  and  opens  into  the  oviduct 
where  this  is  continued  into  the  ootyp.  Genito-inteslinal  canal  arising 
from  the  oviduct  at  the  middle  of  its  course,  and  proceeding  forwards 
and  towards  the  right,  opens  into  the  intestine.  Testes  occupying  a 
little  less  than  two-thirds  of  the  whole  median  portion  of  the  body 
lying  posterior  to  the  ovary,  of  moderate  size,  toleraljly  numerous. 
I  «6*  deferens  descriljing  numerous  convolutions  on  its  way  towards  the 
genital  atrium.  Oesopluujus  sending  out  numerous  lateral  ijranches. 
Intestinal  trunks  with  numerous  branches  hoih.  on  the  inner  and  outer 
sides;  those  of  the  former,  however,  mostly  very  short.  With  about 
30  sucliers  on  one  side  and  only  9  on  the  other;  the  largest  of  these, 
lying  at  about  the  middle  of  the  longer  side,  measuring  O.GOO  mm.  in 
breadth,  and  tlie  smallest  0.0 G5  mm. 

Habitat — Gill  of  Seriola  (iiiinqueradiata  (Jap.  ßuri  or  Hamachi). 

Locality — Hiroshima  (üjina  Port),  Mitsugahama,  and  Misaki. 

Date— August  1889  (li.  &  Mits.);  December  1890  (Mis.). 

2.  Axine  aherrans^  n.  sp. 
(PI.  VII,  figs.  5  &  G.) 
Bodij  about  0  mm,  long,  flat,  lanceolate,  curved  on  one  siile,  and 
with  a  straight,  posterior  border  making  acute  angles  with  the  lateral 
borders.  Common  genital  openin/j  situated  about  g  the  whole  length 
of  the  body  from  the  anterior  end.  Genital  atrium  armed  with  conical 
spines.  Ocanj  situated  at  the  hinder  end  of  the  front  half  of  the 
body,  nearly  cylindrical,  bent  on  itself  in  the  form  of  the  letter  U,  and 
with  the  open  end  directed  forwards.  The  ocidact  arises  from  the 
ovary  a  little  on  the  right  side  of  the  median  line;  and  after  proceeding 
for  a  short  distance  forwards,  suddenly  bends  backwards,  and  after  pro- 
ceeding in  the  same  direction,  suddenly  bends  forwards  and  is  continu- 
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eel  into  tlic  ootyp.  It  Ijenrs  a  small,  glohular  reccptacuhim  semim'.'^  at  a 
short  distance  from  where  it  bends  1)aekwards  towards  the  ootj]). 
The  vteiii-'i  proceeds  from  the  ootyp  almost  straight  forwards  toward 
the  genital  atrium.  ]'(if)inal  openifKj  single,  dorsal,  median,  situated 
about  as  far  Ijehind  the  common  genital  opening  as  this  is  from  the 
anterior  end  of  the  body;  it  leads  into  a  single  vaginal  canal,  which 
proceeds  straight  backwards  on  the  dorsal  side  of  the  vas  deferens  and 
opens  into  the  yolk-duct  just  where  the  paired  yolk-ducts  unite  with 
each  other.  The  vaginal  canal  is  armed  with  conical  spines  near  its 
external  opening.  Yitdlariitm  of  each  side  distinct  only  at  the  anterior 
end,  extending  from  between  the  vaginal  and  the  common  genital 
opening  to  near  the  posterior  border  of  the  bod}-.  Paired  i/olk-ducts 
arising  about  midway  between  the  common  genital  opening  and  the 
front  end  of  the  ovary,  and  soon  uniting  with  each  other  in  the 
median  line  on  the  ventral  side  of  the  uterus.  Unpaired  yolk-duct 
proceeding  almost  straight  backwards  and  opening  into  the  oviduct 
just  where  this  bends  backwards  towards  the  ootyp.  Genito-intestinal 
canal  arising  from  the  oviduct  side  by  side  with  the  unpaired  yolk-duct 
and  proceeding  forwards  and  towards  the  right  finally  opens  into  the 
intestine.  Testes  of  moderate  size,  tolerably  numerous,  occupying  a 
little  less  than  |-  the  whole  median  portion  of  the  body.  Genital 
atrium  as  well  as  the  terminal  portion  of  the  vas  deferens  armed  with 
conical  spines.  Suckers  of  but  slightly  une(pial  size,  measuring 
0.040-0.058  mm.  in  breadth;  about  25  on  one  side  and  only  one  on 
the  other.' ^ 

Habitat — Gill  of  Belonc  scliismatorlnjnclius  (Jap.  Datsu). 

Localiti/ — H  agi . 

Date—Jü]y  1881). 

1).  In  reality  there  may  he  more.  My  specimens  were,  as  already  stated,  collected  some 
time  after  the  death  of  the  worms,  and  consequently  some  of  the  suckers  may  have  been  torn 
away. 
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3.  Axiuc  triaiufnJaris,  n.  sp. 
(PI.  YII,  figs.  7  &  8.) 
Bodil  a1)out  1.5  mm.  long,  flat,  broad,  and  trinngnlar,  with  an 
almost  straio'ht  ])osterioi'  border.  Common  fjenital  opening  close 
behind  the  termination  of  the  oesophagus.  Ovanj  at  about  the  an- 
terior end  of  the  last  third  of  the  whole  body  ;  form  like  that  of 
an  interrogation-point  when  looked  at  from  the  ventral  side.  Onduct 
arising  a  little  on  the  right  side  of  the  median  line  ;  and  thence  pro- 
ceeding backwards  is  swollen  into  a  rcccptaculum  semi )i is,  which  is 
wound  spirally  once  on  itself.  Beyond  the  seminal  receptacle  the 
oviduct  again  proceeds  backwards,  and  after  receiving  the  genito- 
intestinal  canal,  bends  towards  the  left,  and  at  the  same  time  proceed- 
ing posteriorly,  is  continued  into  the  ootyp  on  the  median  line  of  the 
body  just  in  front  of  the  testes.  From  the  ootyp  the  itterus  proceeds 
alono-  the  median  line  towards  the  2:enital  atrium.  ViteUarium  of  each 
side  distinct  both  in  front  and  behind,  extending  from  the  level  of 
the  common  genital  opening  to  near  the  posterior  extremity  of  the 
body.  Paired  yolk-ducts  arising  a  short  distance  in  front  of  the  anterior 
end  of  the  ovary  and  soon  uniting  with  each  other  on  the  median 
line.  The  unpaired  yolk-duct  proceeds  backwards  along  the  median  line 
and  bending  towards  the  right  at  the  level  of  the  ootyp  opens  into  the 
oviduct  at  a  short  distance  from  where  the  latter  receives  the  2:eriito- 
intestinal  canal.  Testes  rather  small,  only  about  12  in  number. 
Genital  atrium  with  a  circular,  cup-shaped  organ  like  that  of  Microcoiyle 
chiri,  the  diameter  of  which  is  about  0.035  mm.,  and  the  internal 
surface  of  which  is  covered  with  conical  spines.  Oesopliarjus  exceedingly 
short.  Intestinal  trunks  sending  out  numerous  bifurcating  l)ranches  on 
the  outer  side,  but  only  sliallow  evaginations  on  the  inner.  Suckers 
aljout  36  on  one  side  and  only  G  on  the  other  ;  breadth  O.OJ:-O.OG  mm. 
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Hahitat — Gill  of  Authias  Scldcgclii  (Jap.  Akasngi). 

Lo  ca  lit]! — Mi  sak  i . 

Drt  ft'— December  188!). 


in.     OcTOCoTYLE,  Diesing. 

This  and  the  following  genus  DicUdojihom  have  been  combined  by  most 
writers  under  the  name  of  Octohotltrltiin.  The  latter  name  is  due  to  F.  S. 
Leuckart^'  whose  original  diagnosis  runs:  "Corpus  elongato,  depresso,  piano  ; 
apertura  oris  antica,  infera,  simplice  ;  in  utroque  partis  corporis  posticae  latere 
acetabula  suctoria  quator."  He,  however,  included  in  it  at  least  two  groups  of 
forms  which  are,  in  my  opinion,  to  be  separated  from  each  other  and  placed 
in  distinct  genera.  So  f\ir  as  I  have  been  able  to  make  out  with  a  somewhat 
scanty  access  to  the  literature  of  the  subject,  especially  the  older,  Diesing  is  the 
first  writer  who  has  made  this  distinction  and  erected  two  genera,  which  respectively 
include  those  forms  which  are,  in  my  opinion,  to  be  brought  under  at  least  t\Y0 
distinct  genera.  One  of  these  has  been  named  by  him  Octocoti/le,  the  diagnosis 
of  which  he  gives  as  follows-)  :  "  Corpus  elongatum  depressum.  Caput  corpore  con- 
tinuum. Os  terminale.  Acetabula  in  postico  corporis  margine  uncinis  duobus  sub- 
basilaribus  interjectis  utrin(|ue  quator,  prominula  orbicularia  inermia  (?)  et  duo 
parellela  infra  os  sita.     Apertura  genitalis  feminea  elliptica  uncinulorum  corona 

simplici  cincta.     Penis Porus  excretorius Piscium  marinorum 

ectoparasita."  The  other  of  his  gênerais  DidiJojihora,  the  original  diagnosis  ^^  of 
which  ran  :  "  Corpus  subovale  v.  sublanceolatum  depressum.  Caput  corpore  con- 
tinuum. Os  subterminale.  Acetabula  in  margine  caudali  octo,  solitaria,  valvulis 
4  membranaceis  asserculatis,  in  cardine  transverso  mobilibus,  longe  pedicellatis. 
Apertura  genitalis Porus  excretorius Piscium  marinorum  ecto- 


1).  F.  S.  Leuckart — Versuch  einer  naturgemässen  Eintheilung  der  Helininthem  nebst 
deui  Entwurf  einer  Verwandtschafts-  und  Stufenfolge  der  Thiere  überhaupt.  Heidelberg, 
1827.     I  make  the  above  quotation  on  the  authority  of  Braun  (Würmer,  p.  534). 

2).     Diesing— Systema  helminthum,  vol.  I,  1850.  pp.  417  &  421. 

3).  This  was  slightly  improved  in  his  "  Revision  der  Myzhelminthen  "  (p.  383)  as  follows  : 
"  Corpus  subovale  v.  sublanceolatum  depressum.  Caput  collo  continuum,  subtus  acetabulis 
duobus  juxtapositis.     Os  subterminale.     Plectana  octo  pedicellata  in  postico  corporis  margine. 
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parasita."  Altliougli  in  tliose  diagnoses  the  only  point  of  clifTerenco  of  some  generic 
importance  observed  by  the  author  seems  to  have  been  the  pediculate  condition  of 
the  posterior  suckers  of  the  one  in  contradistinction  to  those  of  the  other,  yet  most 
of  tlie  species  known  to  Diesing  and  placed  by  him  respectively  in  the  two  genera 
are  precisely  those  which,  though  I  have  not  been  able  to  study  them  personally, 
still  judging  from  the  descriptions  of  others,  I  should  bring  just  under  those  two 
genera  in  which  they  are  respectively  included  by  him.  Thus  there  can  be  no  doubt 
on  the  one  hand  that  0.  scombri  (KuhnJ,  one  of  the  two  species  described  by 
Diesing,  is  to  be  included  in  this  genus  as  I  have  characterised  it  below.  On  the 
other  hand,  DicUdojJiora  Merhnir/i  (KalotJ  is,  to  judge  from  its  (incomplete)  descrip- 
tions given  by  Dieckhoff, '^  in  all  probability  to  be  included  under  Dididojihoia 
as  defined  below,  while  as  to  77.  jxdiiuita  fLeuck.J  there  can  be  no  doubt,  from  the 
general  form  of  its  body,  of  its  belonging  to  the  same  genus.  As  to  Octocoti/Ie  htn~ 
ccolata  (F.  S.  LeiicJc.J  there  is  no  doubt  from  its  descriptions  given  by  Di eckhoff  ^J 
that  it  is  to  be  brought  under  another  genus,  the  most  salient  point  of  difference 
being  the  presence  of  a  dorsal  vagina.  I  have,  however,  adopted  Diesing' s 
nomenclature,  as  he  seems  to  be  the  first  who  has  recognised  the  difference  of  the 
two  genera  under  question.  P.  J.  v.  Bene  den  and  Hesse  also  have  noticed  this 
difference  and  included  them  under  two  genera,  Octocottjlc  and  Pterocoti/le  ;  the  latter 
being  co-extensive  with  our  Dielidoßhora,  as  may  be  seen  from  the  following  diag- 
nosis given  by  the  authors  :  "  Huit  ventouses  portées  sur  de  longs  pédoncules 
unis  à  la  base  terminent  le  corps  en  arrière.  Le  ver  est  régulièrement  efiilé  en 
avant,  large  vers  le  milieu  et  rt-trcci  vers  l'origine  des  ventouses.  La  bouche  est 
flanquée  de  deux  ventouses  et  une  couronne  de  crochets  entoure  l'orifice  des  organes 
sexuels."  Like  Diesing  these  authors  regarded  the  unimportant  pedicels  of  the 
posterior  suckers  as  of  generic  value  ;  but  their  idea  is  capable  of  a  surer  foundation, 
as  may  be  seen  from  the  diagnoses  of  the  two  genera  given  below. 

The   name    Octostoitia  was  proposed  by  Kuhn  in  1829;  but  like  most  writers 

singulum  qnadri valve,  valvulis  semicirciilaribus,  membranaceis,  limljo  corneo  cinctis,   asser- 

culatis,  ia  caivliue  transverso  moljilibus.   Androgyna  ;  apertura  genitalis  mascula feminea 

autrorsum  sita,  uncinulorum  corona  simplici  cincta.  Porus  excretorius Tractus  in- 
testinalis bicrnris,  coeciis. — Ovi^iara,  ovulis  utraque  extremitate  appendice  filiforme  ci-asso. — 
Piscinm  marinorum  ectoparasita."  The  penis  is  evidently  mistaken  for  tlie  female  genital 
opening. 

1).     Dieckhoff— ?.  c.  ix  205. 

2).     Dieckhoff— ;.  c.  p.  255. 
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he  iucIaJecl  in  it  the  forms  which  I  h^Id  to  require  separation  into  two  genera. 
Tlie  genus  Octocotijle  I  propose  to  characterise  as  follows  : 
Body  lanceolate,  usinilly  thick'^;  anterior  end  obtuse- 
ly triangular,  posterior  end  rounded.  With  a  single 
pair  of  ellipsoidal  anterior  suckers  inside  the  mouth, 
and  with  four  pairs  of  posterior,  somewhat  bean-shaped 
suckers  on  the  ventral  side  at  the  posterior  end  of  the 
body.  With  one  or  two  pairs  of  hooks  between  the  last 
pair  of  posterior  suckers.  Without  n.  vagina.  With  a 
penis  consisting  of  a,  median,  cup-shaped  body  with  a 
thick  wall,  which  is  perforated  by  the  vas  deferens, 
and  an  accessory,  bean-shaped  bod}^  attached  to  it 
on  each  side;  all  three  bearing  hooks  on  their  inner 
surface. 

1.  Odocotijlc  major,  n.  sp. 
(Ph  IX,  figs.  1-C.) 
B.Jih/  lanceolate  and  tliick-^  about  4  mm.  long,  the  anterior  part 
free  from  the  vitellarium  very  short  ;  jwstcrior  sucliers  small,  l^eing 
about''^  0.045  mni.xO.03S  mm.,  and  arranofed  close  to  the  lateral 
margin  of  the  body.  With  only  one  pair  of  large  liooh  between  the 
hindmost  pjiir  of  suckers.  The  hook  with  a  process  at  the  middle 
of  its  length,  its  distal  half  enclosing  a  narrow  cavity  within  (PI.  IX, 
fig.  2),  and  its  proximal  portion  striated  lengthwise  ;  the  latter 
appearance  being  due  to  the  presence  of  longitudinal  furrows  on  its  sur- 
face; length  of  the  hook  0.1  mm.,  the  curvature  not  taken  into  account. 

1).     The  term  "  depressum  "  I  find  to  be  wholly  inappropriate  to  the  species  oliserved  by  me. 

2).  In  the  figure  the  body  seems  flatter  and  broader  than  it  is  in  reality,  owing  to  the 
pressure  of  the  cover-glass  to  which  the  specimen  was  sul.ijected  when  killed. 

3).  The  length  of  the  posterior  sucker  has  been  measured  parallel  to  the  arms  of  the 
U-shaped  chitinous  piece,  and  its  breadth  at  right  angles  to  the  same. 
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Oesophagus  rather  short  ;  the  main  trunks  of  the  intestine  wholly  dis- 
tinct from  each  other  ;  sending  out  lateral  branches  both  outwards 
and  inwards,  those  of  the  inner  side,  however,  being  a  little  shorter 
than  those  of  the  outer  ;  the  trunks  terminating  a  little  in  front  of  the 
foremost  pair  of  posterior  suckers.  Common  genital  opening  at  the 
hinder  end  of  the  anterior  portion  of  the  body  free  from  the  vitel- 
Lirium  ;  penis  spines  short,  recurved,  arranged  in  five  pairs  ;  each  spine 
consisting  of  a  slender,  spinous  portion  and  a  basal,  lens-shaped 
partion.  Diameter  of  the  central  bulb  of  the  penis  about  0.035  mm.; 
length  of  the  lateral  bulb  0.027  mm.  Oeanj  long,  U-shaped,  with  the 
open  end  directed  forwards  and  the  two  arms  of  the  Ü  closely  apposed 
to  each  other  ;  the  oviduct  end  occup^'ing  the  median  line  of  the 
body  and  the  other  end  situated  more  to  the  right.  Ociduet  after 
proceeding  from  its  origin  a  short  distance  forwards  turns  backwards 
and  a  little  towards  the  left,  and  is  continued  into  the  ootyp,  which  is 
situated  just  in  front  of  the  ovary  a  little  on  the  left  side.  From  the 
ootyp  the  uterus  proceeds  straight  forwards.  Genito-intestinal  canal 
arising  from  the  oviduct  just  before  the  oot^^p,  and  thence  proceeding 
forwards  and  slightly  towards  the  right,  opens  into  the  intestine  at 
the  same  level  as  the  paired  yolk-ducts.  The  ritellaria  of  the  two 
sides  are  quite  distinct  behind  but  less  so  in  front.  The  paired, 
yolk-duets  are  very  short  and  unite  with  each  other  on  the  median  line, 
about  half  as  far  from  the  anterior  end  of  the  ovary  as  from  that  of 
the  body.  The  unpaired  yolk-duet  proceeds  straight  backwards,  and 
opens  into  the  oviduct  side  by  side  with  the  genito-intestinal  canal 
but  nearer  the  oot^'p.  Testes  comparatively  few  in  number,  small  ; 
the  anterior  ones  arranf!;ed  in  a  sinu'le  row  on  tlie  left  side  of 
the  ovary  ;  the  whole  testes  extending  from  a  little  beliind  tlie 
front  end  of  the  ovary  to  about  midway  between  its  hinder 
end  and   the    termination    of  the    intestinal    trunks.       ]\is   deferens 
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proceeding  forwards  from  the  foremost  testis  dorsally  to  the  uterus. 
Habitat — Gill  of  Scomber  coUas  (Jap.  Saba). 
Local  ifij — Misaki. 
Date — December  1889. 

2.  Octocotific  minor,  n.  sp. 
(PI.  IX,  figs.  7-13.) 
Bochj  lanceolate,  thick,  about  2  mm.  long,  narrow  anteriorly  but 
broader  posteriorly  ;  the  anterior  |)ortion  free  from  the  vitellarium 
long,  separated  from  the  hinder  part  by  a  slight  constriction,  and 
becoming  gradually  narrower  towards  the  front  end.  Posterior  suclcers 
small,  a  little  broader  than  long  (being  0.03  mm.  x  0.037  mm.), 
arranged  in  a  straight  line  parallel  to  the  median  line  of  the  body  ; 
the  hindmost  pair  Ijeing  close  to  the  margin  of  the  body  and  the 
anterior  ones  more  removed  from  it.  With  two  pairs  of  liooks  at  the 
posterior  end  of  the  body  between  the  hindmost  pair  of  suckers  ; 
the  outer  pair  stouter,  about  0.037  mm.  long  (curvature  not  reck- 
oned), wholly  solid,  and  with  a  process  near  the  pr(3ximal  end  ;  inner 
pair  filiform  and  curved,  about  0.02  mm.  (curvature  reckoned).  Oeso- 
pliayiis  longer  than  in  0.  major  ;  main  trunks  of  the  intestine  com})letely 
separate  from  each  other  and  reaching  the  foremost  pair  of 
posterior  suckers  ;  each  sending  out  lateral  branches  both  outwards 
and  inwards,  the  inward  branches,  however,  being  very  short.  Com- 
mon genital  opening  midway  between  the  pharynx  and  the  ])osterior 
end  of  the  oesophagus.  Penis  spines  long,  arranged  in  six 
pairs,  the  foremost  and  longest  ones  being  curved  almost  semi- 
circularly  ;  each  hook  consisting  of  a  long,  slender,  spinous,  distal 
portion  and  a  lens-shaped,  basal  portion  attached  to  the  penis 
bulb  ;  diameter  ^^   of  the   central  })enis  bulb  about  0.05  mm.,   length 

1  j.     Too  much  specific  value  must  not,  however,  be  placed  on  these  figures  ;  for  in  another 
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of  the  accessory  bulb  0.032  mm.  Ocanj  long,  U-shaped,  with  tlie 
open  end  directed  forwards,  and  with  the  two  arms  of  the  U  closely 
apposed  to  each  otlier  ;  the  end  containing  the  young  ova  once  more 
bent  on  itself  ;  the  larger  arm  situated  on  the  left  side  of  the  smaller, 
and  occupying  nearly  the  median  line  of  tlie  body.  Vitcllaria  of 
the  two  sides  nearly  distinct  both  in  front  and  behind.  Relative 
disposition  of  the  genital  ducts  same  as  in  0.  major.  Testes  more 
numerous  than  in  0.  major  ;  the  anterior  ones  extending  as  far  an- 
teriorly as  the  front  end  of  the  ovary,  and  arranged  in  a  single  row 
on  its  left  side  ;  the  posterior  ones  extending  about  two-thirds  the 
distance  between  the  posterior  end  of  the  ovary  and  the  foremost 
pair  of  suckers. 

Habitat — Gill  of  Scomber  colias  (Jap.  Saba). 

Local itij — Hagi  and  Misaki. 

D^i/6'— August  1889  (Hagi),  Dec.  1889  (Mis.). 

I  believe  there  is  no  doubt  that  th3  species  above  described  arc 
new,  although  they  inhal)it  the  same  host  as  O.  scombri  (^Knltii).  I 
at  first  suspected  that  the  two  species  niiglit  have  been  confounded 
with  eacli  other  and  described  as  a  single  s[)ecies  by  European 
writers,  the  contradictory  statements  of  v.  ]]eneden  and  Hesse'*  on 
the  one  hand  and  St.-Remy  on  the  other  as  to  the  number  of  the 
penis  spines  of  0.  scomhri  seeming  in  some  degree  to  fivour  such  a  view. 
But  the  hooks  at  the  ])Osterior  end  of  the  body  of  both  the  species 
here  described  are  entirelv   different  in  form  from  those  of  (>.  scombri. 


iadividual,  that  reproseuted   Ijy  fi^^.    12,   I  found  the  diameter  of  the  central  bull)  to  be  only 
0.035  mm. 

1).  P.  J.  T.  Beneden  and  Hesse  state  them  as  beiur?  ten  in  uumljor  (Recherches  sur  les 
Bdellodos  et  les  Trematodes  marins,  p.  97),  while  according  to  St.-liemy  they  are  twelve 
(Synopsis  des  Trematodes  monogénèses,  p.  32). 
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as  may  be  seen  from  a  comparison  of  my  figures  of  the  former  with 
those  of  the  latter  iriven  by  Parona  and  PeriiGria.'^ 

IV.     DiCLiDOPHORA,  Diesing  (ISoO). 

Body  flat  and  of  varions  forms,  but  generally  speak- 
ing leaf-shaped  ;  with  a  pair  of  spherical  anterior  suckers 
in  the  mouth-cavity  and  with  four  pairs  of  hemispheric- 
al (in  a  surface  view  circular)  or  slightly  semi-ellipsoid- 
al suckers  arranged  in  a  semicircle  or  horse-shoe  shape 
at  the  posterior  end  of  the  body;  each  sucker  often  provid- 
ed with  a  more  or  less  long  pedicel,  and  havin"-  a 
cliitinous,  supporting  frame-Avork,  the  general  structure 
of  Avhich  is  represented  in  fig.  1,  PI.  XII.  Intestinal 
trunks  of  both  sides  usually  uniting  with  each  other  at 
the  posterior  end  of  the  body,  and  besides  connected  with 
each  other  by  numerous  commissural  branches.  Penis 
spherical,  perforated  by  the  vas  deferens,  with  a  certain 
number  of  hooks  of  the  general  shape  drawn  in  figs.  7  &, 
10,  PI.  X,  and  arranged  in  a  circle.     Without  vagina. 

I.     DicUdopliom  smaris  (Ijima,  Ms).-^ 
(Wood-cut  1.) 
Synonym:  Octobothri mn  siixais,  Ij'imn. 
Boihj   ()J-8  mm.   long,  separable  into  three  parts,  a  slender,  nar- 
row, anterior  portion,  a  broad,  oval,  leaf-shaped,  middle  portion,  and  a 


1).     Parona  e  Perugia — Res  ligusticae,  YIII.   Di  alcimi   trematodi  ectoparassiti  di  pesci 
mariai.     Annali  d.  Museo  Civico  d.  Storia  Naturale  di  Genova.  Ser.  2,  vol.  VII,  p.  7i2. 

2).     This  is  the  species  which  has  been  supposed  by  Dieckhoff  to  be  identical  with   Octo- 
hothrium  2Lerlangi  [l.  c.  p.  250). 
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Wood-cut  1. — Dicliclopliora  smaris,  Ijima.     Eeprodiiced 
after  a  Drawing  by  Prof.  Ijima. 
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small  caudal  disc  bearino- 
on  its  margin  the  toler- 
ably long  pedicels  of  the 
circular  posterior  suck- 
ers. The  anterior  portion 
Avhich  is,  roughly  speak- 
ing, a  little  less  than 
one-third  tlie  total  lenirth 
of  the  body,  is  0.25- 
0.30  mm.  broad  in  the 
middle  part,  and  in  some 
specimens  a  circular  fold- 
ing of  the  surface  of  the 
body  was  present  just  in 
front  of  the  pharynx. 
Tlie  middle  portion  mea- 
sures, where   it  is  broad- 

^^^U       rit    ^«^   ^■^■-'   ""  little  behind 
L-^^n^i  ^1^^     ovary,     2.25    mm. 

The  caudal  disc  is  at 
its  anterior  end  about 
1.00  mm.  Avide.  The 
first  pair  of  sucker- 
pedicels  lies  in  a  straight 
line  at  rinht  ano-les  to 
the  lono:  axis  of  the 
body,  and  the  rounded 
angles  between  each  two 
successive  pedicels  are 
equal  to  one  another;  the 
pedicels    are    cylindrical. 
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Oesophagus  short  ;  anterior  portion  of  tlie  intestinal  trunk  destitute 
of  lateral  branches,  but  the  remaining  portion  sending  out  numer- 
ous lateral  l)ranches  ])oth  inwards  and  out\Yards  ;  those  of  the 
inner  side  posterior  to  tlie  ovary  uniting  with  those  of  tlie  opposite 
side  and  forming  C(^mmissures.  From  the  point  of  union  of  the  two 
intestinal  trunks  a  single  median  trunk  proceeds  backwards  ;  this, 
however,  is  very  short  and  soon  breaks  up  into  a  few  secondary 
branches.  Common  (joiital  opening  situated  about  ^  mm.  behind 
the  mouth  ;  penis  with  six  hooks  of  the  usual  shape  in  this  genus. 
Ovcmj  situated  in  the  median  line,  about  the  middle  of  the  whole 
length  of  the  body,  long,  bent  on  itself  by  its  middle,  and  the  whole 
curved,  the  long  axis  of  the  ovary  roughly  coinciding  with  that 
of  the  body.  Oviduct  arising  from  the  anteri(3r  end  of  tlie  ovary  on 
the  riii-ht  side  of  the  bodv,  tlience  proceeding- backwards  and,  curvinir 
inwards  toward  the  median  line,  is  continued  into  the  ootyp,  whir-h 
is  situated  in  the  median  line  of  the  body  just  in  front  of  the  posterior 
end  of  the  ovary.  From  the  ootyp  the  uterus  proceeds  straight 
forwards.  Goiito-iutestinal  canal  rather  short,  opening  into  the 
oviduct  half  as  far  frtjm  the  beginning  of  the  oviduct  as  from  the 
ootyp,  thence  proceeding  towards  the  right,  and  finally  opening 
into  the  intestine.  Vitellaria  of  the  two  sides  distinct  in  front 
but  continuous  behind.  ruired  yollc-ducts  of  the  two  sides 
symmetrically  disposed  at  right  singles  to  the  long  axis  of  the 
bod}^,  and  uniting  with  each  other  in  the  median  line.  Unpaired 
7jolk-d2ict  opening  into  the  oviduct  aljout  halt  as  fu'  from  the  <3otyp 
as  from  the  opening  of  the  genito-intestinal  canal  into  the  ovi- 
duct. Testes  numerous,  all  situated  behind  the  ovar}^  ;  vas  de- 
ferens running  dorsal  to  the  uterus  and  usually  making  scnne 
convolutions. 
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Habitat — Mouth-cavity  of  Smaris  vuhjaris  (on  the  caudal  segment 
of  a  Cijmolhoa).  '^ 

Localitif — -Gulf  of  Naples.     Collected  by  Dr.  Max  v.  Brunn. 
Date — N(jt  recorded. 

2.  Dididophora  dongata,  n.  sp. 
(PI.  X,  figs.  9-10  ;  PI.  XI,  fig.  8  ;  PI.  XII,  figs.  1-2.) 
Boili/  lanceolate,  anteriorly  rather  pointed,  about  8  mm.  long,  the 
pedicel  of  the  hindmost  pair  of  suckers  inclusive,  divisible  only 
into  two  parts,  the  l)ody  proper  and  the  caudal  disc,  the  latter  being 
only  about  one-sixth  tlie  total  length,  and  bearing  on  its  margin  the 
long  pedicels  of  the  circular  posterior  sadicrs  ;  pedicels  making 
equal  angles  with  each  other,  and  each  containing  in  its  ])roximal 
half  a  branch  of  the  intestine  and  a  portion  of  the  vitellarium  sur- 
rounding the  farmer.  Oe.wpluKjus  very  short.  'J'he  two  intedinal 
trunks  sending  out  not  very  long  lateral  branches  outwards,  and  con- 
nected with  each  other  by  cross-commissures,  which  unite  with  each 
other  by  means  of  secondary  commissures  ;  the  trunks  continued  into 
each  other  at  the  posterior  end  of  the  b(xl3^,  thus  forming  here  a 
lo(^p.  From  the  loop  are  sent  out  at  regular  intervals  eight,  somewhat 
long  lateral  branches,  each  of  which  penetrates  into  the  pedicel  of  tlie 
sucker  as  above  mentioned.  Common  (jenital  opening  close  behind  the 
termination  oî  the  oesophagus.  Venis  with  eight  hooks.  Orarij 
occupying  the  posterior  end  of  the  middle  third  of  the  body,  long, 
cylindrical,  l)ent  on  itself  once  at  its  middle  and  the  whole  again 
bent  on  itself  at  its  miihlle,  so  that  the  ovary  has  the  form  of  a 
double    A'^    one  placed   within   the   other  ;  with  the  angle   of   the   V 


1).  On  this  head  Prof.  Ijiin.a  remarks  ;  "  Ich  glaube  jedoch,  dass  sie  nicht  als  Parasit 
jenes  Schmarotzer-Krebses,  sondern  vielmehr  als  derjenige  des,  den  letzteren  beherbergenden 
Fisches  anzusehen  ist  "  (MS). 
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directed  towards  tlie  left  side  of  the  body,  and  the  whole  lying  more 
to  the  left  than  to  the  ri"-ht  of  the  median  line.  Ocidact  arisino:  from 
the  front  end  of  the  larger  lialf  of  the  ovary,  thence  proceeding  f  jr 
a  short  distance  forwards  and  towards  the  left,  and  then  bendinfi^  on 
itself  and  retracing  its  course,  proceeds  backwards,  and  approaching 
the  posterior  end  of  the  body  bends  towards  the  right,  and  is  con- 
tinued int(3  the  ootyp,  which  is  therefore  situated  on  the  riglit  side 
of  the  body  at  a  short  distance  from  the  trunk  of  the  intestine.  Ovi- 
duct bearing  a  tolerably  large,  round  receptaciduni  seminis  at  its 
foremost  end  where  it  bends  on  itself.  From  the  ootyp  the  uterus 
at  first  proceeds  fcjrwards  and  towards  the  left  side  of  the  bodv,  and 
reaching  the  angle  of  the  smaller  (inner)  half  of  the  ovary,  bends 
slightly  towards  the  right,  and  then  proceeds  straight  forwards. 
Vitdlaria  of  the  two  sides  distinct  in  front  but  continuous  be- 
hind. Faire  I  yolk-ducfs  slightly  asymmetrical,  that  of  the  left  side 
being  situated  a  little  anterior  to  its  fellow  ;  the  ducts  directed 
ob]i(|uely  across  the  long  axis  of  the  bod}^,  and  luiiting  with  each 
other  on  the  same  level  as  the  front  end  of  the  smaller  half  of  the 
ovary.  The  nupaired  yolk-duct  thence  proceeds  Ijackwards  and  slightly 
towards  the  left,  and  reacliing  the  angle  of  the  V-shaped  ovary,  bends 
on  itself  and  proceeds  towards  the  right  side,  and  finally  opens  into 
the  oviduct.  Geiiito-intcstinal  canal  arising  from  the  oviduct  a 
little  anterior  to  the  opening  of  the  unpaired  ^^olk-duct,  proceeds 
forwards,  and  towards  the  right  opens  into  the  intestine.  Testes 
numerous,  rather  small,  extending  from  a  little  behind  the  ootyp 
to  the  level  of  the  pedicels  of  the  foremost  pair  of  suckers. 

Habitat — Mouth-cavity  of  Vagrus  tuuiij'rons  (Jap.  Tai).  Some- 
times on  the  Cijmothoa  parasitic  in  the  mouth-cavity. 

Locality — ]\Iogi  (near  Nagasaki)  and  Hakodate. 

Date— July  1889  (Mogi)  and  August  1890  (Hako.). 
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This  species  i.s  evidently  closely  allied  to  Octohothriam  palmatwn, 
F.  S.  Leuck. 

3.  Dididoplwra  scssilis,  n.  sp. 
(PI.  X,  figs.  5-8  ;  PI.  XT,  figs.  1-7  ;  PL  XII,  figs.  3-4.) 
Bolij  about  5  mm.  long,  elong-ated-oval,  generally  broad  but 
narrower  in  front,  anterior  end  obtuse,  divisible  into  the  body 
proper  and  the  caudal  disc,  which  are  separated  from  each  other  by  a 
sharp  constricti«jn.  Body  proper  leaf-shaped,  occupying  a  little  less 
than  three-fourths  of  the  total  length  ;  caudal  disc  small,  bearing  the 
circular  sucker  on  its  margin.  Suckers  sulD-sessile,  arranged  in  a 
semicircle  close  to  each  other.  Ocsoplucjus  exceedingly  short.  The 
two  intestinal  tnuihs  sending  out  lateral  branches  outwards,  connected 
with  each  other  by  anastomosing  commissures,  and  uniting  with 
each  other  at  the  level  of  the  first  pair  of  posterior  suckers  ;  from 
this  intestinal  loop  backwards  are  given  off  numerous  branches 
which  reach  the  base  of  the  suckers.  ComuKui  (jenital  opening  close 
behind  the  termination  of  the  oesophagus,  renis  with  six  hooks. 
Ovarii  occupying  the  middle  oï  the  body,  long,  twice  folded  on  itself 
in  tiie  form  of  a  W  ;  the  last  arm  of  the  W,  which  gives  rise  to  the 
oviduct,  is  hollow,  very  much  larger  than  the  others,  and  is  situated 
farthest  to  the  left.  Oviduct  arisino-  from  the  lar^-e  end  of  the  ovarv, 
proceeds  at  first  for  a  short  distance  towards  the  right,  then  bends, 
and  after  proceeding  backwards  for  some  distance  bends  forwards  and 
towards  the  left,  then  again  bends  towards  the  left,  and  reaching  the 
right  angle  of  the  W-shaped  ovar}^,  is  continued  into  the  ootyp. 
Oviduct  bearing  an  exceedingly  large  seminal  receptacle  consisting  of 
numerous  lobes  at  the  point  where  it  bends  forwards  to  unite  with 
the  yolk-duct.  From  the  ooty})  the  uterus  ])roceeds  at  first  forwards 
and  towards  the  right,  and  reaching  the  median  line  of  the  body,  pro- 
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ceeds  straight  forwards  toAvard.s  the  coniinon  genital  opening,  raired 
yolk-ducts  slightly  asymmetrical,  making  an  angle  with  the  Ion/»- 
axis  of  the  body,  and  uniting  with  each  otlier  on  the  same 
level  as  the  fore  end  of  the  ovary.  The  unpaired  yolk-duct 
thence  proceeds  backwards  and  towards  the  left,  and  unites  with 
the  oviduct  in  the  median  line  of  the  b(xly,  just  wliere  the  oviduct 
bends  to  the  left  towards  the  ootyp.  Gcuito-intcstlnal  cuial  tolerably 
long,  and  arising  from  tlie  oviduct  side  by  side  with  the  veccplaculuni 
sùminii^^  jiroceeds  slightly  forwards  and  towards  the  right,  and  finally 
opens  into  the  intestine.  Testes  exceedingly  numerous,  tolerably 
large,  extending  from  a  little  behind  the  common  genital  opening  to 
the  level  of  the  first  pair  of  posterior  suckers,  and  occupying  the 
whole  region  enclosed  by  the  two  intestinal  trunks,  /.  c,  three- 
fifths  of  the  total  breadth  of  the  body.  ) 'as  deferens  as  usual  on  the 
dors:d  side  of  the  uterus. 

Hahilat — Mouth-cavity  <jf  Choerops  Japonicus  (Jap.  Kol)u-dai  or 
Kan-dai).     Young  specimens  also  on  the  gill. 

Locality — Mitsugahama  (Prov.  lyo). 

Drtic— August  1889. 

4.  Diclidopliom  ietrodonis,  n.  sp. 
(PI.  X,  figs.  1-4.) 
Body  long  and  slender,  s[)athulate,  5-15  mm.  long^  divisiljle  into 
three  portions,  an  anterior,  fusiform  portion  a  little  over  half  the  entire 
length  of  the  body,  a  middle,  slender,  stalk-like  portion  half  as  long- 
as  the  former,  and  the  caudal  disc  a  little  less  than  half  the  stalk-like 
portion  and  bearing  the  suckers  alc^ng  its  margin  on  the  ventral  side  ; 
the  three  portions,  however,  gradually  passing  into  each  other  with- 
out any  sharp  demiu'cation.  Suckers  sessile,  elliptical,  ai-rnnged  in  a 
dee[)  horse-shoe  shape,  the  open  end  of  which  is   directed  forwards  ; 
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the  four  suckers  of  each  side  equidistant  from  each  other,  and  those 
belonging  to  the  last  pair  separated  from  each  other  slightly  more  than 
those  of  the  same  side  are  from  each  other.  Ocsophaijus  almost  wanting. 
The  two  intestinal  trunks  sendinir  lateral  branches  outwards,  and 
connected  with  each  other  by  sparsely  anastomosing  commissures  only  in 
the  antérieur,  fusiform  portion  of  the  body  ;  in  the  stalk-like  portion  the 
two  trunks  also  send  out  short  lateral  branches  but  run  paralled  to  each 
other  and  remain  wlK^lly  separate  up  to  their  terminations  between  the 
last  pair  of  suckers.  Common  (joiital  opcnin-j  close  behind  the  begin- 
ning of  the  intestine.  Vcnis  with  ten  hooks.  Ocartj  comparatively 
small,  occupying  the  median  part  of  the  body  in  the  anterior  half  of 
the  last  third  of  the  fusiform  portion  ;  when  viewed  from  the  ventral 
side  somewhat  like  two  commas  placed  obliquely  one  above  the  other, 
with  the  upper  one  more  t(j  the  right.  Ocidnd  arising  from  the  en- 
larged head  of  the  anterior  half  of  the  ovary  and  thence  pi'oceeding 
backwards  and  slightly  towards  the  right  as  f  u*  as  the  posterior  end 
of  the  ovary,  bends  slightly  towards  the  left,  keeping  its  backward 
course,  and  reaching  the  front  end  of  the  testes  in  the  median  line, 
suddenly  bends  forwards  and  is  continued  into  the  ootyp.  VUcllaria 
of  the  two  sides  distinct  both  in  front  and  Ijchind  ;  absent  from  the 
stalk-like  portion.  Vaircl  yolk-ducts  symmetrical,  uniting  with  each 
other  at  about  the  hinder  end  (3f  the  foremost  third  of  the  whole 
body,  dorsally  to  the  uterus.  The  unpMVCil  yolk-duct  thence  proceeds 
backwards  and  slightly  towards  the  right,  and  reaching  the  level  of  the 
middle  of  the  ovary,  turns  slightly  towards  the  left,  and  reaching  the 
level  of  the  front  end  of  the  testes,  bends  rather  sharply  towards  the 
right,  and  opens  into  the  oviduct  a  short  distance  in  front  of  the  point 
where  the  latter  bends  forwards  to  meet  the  ootyp.  From  this  the 
ïiterus  proceeds  forwards,  and  its  anterior  part  sometimes  contains 
numerous  eggs,  in  consequence  of  which  it  is  greatly  enlarged  and 
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swollen,  giving  rise  to  an  elevated  patch  on  the  ventral  side  of  the 
body.  Genito-intcstinal  canal  arising  from  the  oviduct  a  little  nearer  its 
origin  than  the  opening  of  the  unpaired  yolk-duct,  proceeds  forwards 
and  a  little  towards  the  right,  and  finally  opens  into  the  intestine. 
Testes  small,  comparât ivel}^  few  in  number,  together  forming  a 
triangular  patch  behind  the  ovary,  Ijctween  the  two  trunks  of  the 
intestine  ;  not  extending  into  the  stalk-like  portion. 

Habitat — Gill  of  Telroiloii  sp.  s]).  (Jap.  Koo-omé-fugu  and  Kôyosé- 
fugn). 

Locahtij — Phigi. 

.Z)((^t'— August  1S89. 

Although  this  species  presents  conspicuous  diiferences  from  the 
two  foregoing  species,  there  m  no  douljt  that  it  is  to  be  included  in 
the  same  genus,  both  from  the  form  of  the  penis  and  its  hooks  and  the 
form  of  the  sucker  and  its  chitinous  framework,  as  well  as  from  s(3me 
other  less  significant  points  of  similarity.  As  to  the  chitinous 
frame-work  of  the  suckers,  it  is  to  be  remembered  that,  as  already 
mentioned  in  the  anatomical  part,  that  of  the  first  pair  presents 
such  a  change  in  the  relative  position  <)f  the  component  pieces  as 
to  have  to  be  regarded  as  having  undergone  a  rotation  of  180°  on  its 
own  axis,  the  piece  directed  forwards  in  the  other  suckers  being 
turned  backwards  in  this.  In  fact  this  species  represents  an  aberrant 
member  of  the  s^enus. 

Y.     IIexacotyle,  Blainville. 

This  genus  was  founded  in  1828  by  Blainville,  and  contains  at  present  onl}^ 
a  single  species,  wliich  was  first  met  with  by  De  la  RocheO  on  the  gill  of  Sco)iiber 

1).  De  la  Roche — Sur  deux  animaux  vivants  sur  los  branchies  des  poissons.  Xouv.  Bull, 
d.  sciences  d.  1.  soc.  Philom.,  1811.,  No.  11.,  270-273.  I  cito  this  on  the  authority  of  Dujardin, 
Diesing,  and  Braun. 
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thi/imus  and  describecl  by  him  under  the  name  of  Puli/stoma  tlnjuni.  Later  it 
was  described  under  the  name  of  Fohjstoma  duplicata  by  Rudolphi'^  in  his 
"Entozoorum  synopsis."  The  diagnosis ^^  given  by  Blain ville  is  as  fol- 
lows :  "  Corps  ovale,  déprime,  continu  ou  non  articulé,  compose  de  deux  parties  ; 
une  antérieure,  bien  plus  petite,  subcylindrique,  ridée  ;  l'autre  postérieure,  beaucoup 
plus  grande,  ovale,  alongee,  déprimée  et  bordée  inferieurcment  par  trois  paires  de 
ventouses,  armées  à  l'intérieur  de  deux  petits  crochets  opposes.  Tête  petite,  peu 
distincte,  portant  la  bouche  à  son  extrémité.  Anus  dorsal  à  la  jonction  du  cou  et  du 
corps.  Orifice  des  organes  de  la  gént'ration  au  même  endroit  en  dessous."  The 
*'  anus  "  above  referred  to  is  probably  the  opening  of  the  vagina,  which  is  very  con- 
spicuous on  a  surface  view.  In  his  "  Histoire  naturelle  des  Helminthes  "  D  u  j  a  r  d  i  n^-* 
gives  the  following  diagnosis  of  the  species,  for  which  he  adopts  the  name  given  it  by 
Rudolplii  :  "  Corps  grisâtre,  mou  et  lisse,  long  de  12  à  IG  mm.,  large  de  3.4  mm.,  et 
elliptique  au  milieu,  rétréci  en  avant,  élargi  en  arriére,  ou  se  trouvent  les  six 
ventouses  rangées  transversalement,  avec  deux  papilles  intermédiaires  ; — bouche 
terminale  ; — ventouses  bivalves,  soutenues  par  plusieurs  pieces  cornées  qui,  en 
se  rapprocliant  les  font  paraître  divisées  fdiij>Ucat(iJ,''  a  description  differing  only 
in  a  few  points  from  that  of  ]^>lain ville,  but  in  many  respects  more  incomplete. 
Die  sing')  in  his  "  Systema  helminthum"  erected  for  the  species  a  new  genus 
Plagiopclth,  with  the  following  diagnosis  :  "  Corpus  elongatum  depressum.  Caput 
corpori  continuum.  Os Acetabula  ventralia  octo  in  corporis  parte  dilatata  mar- 
ginalia, série  simplici  disposita,  elliptica  planiuscula,  marginata,  singula  acetabulum 
transverse  ellipticum   margine  involutum,    centrali  minus,   includentia.     Genitalia 

externa Porus   excretorius Piscium   marinorum   ectoparasita."      A  new 

addition  to  our  knowledge  of  the  genus  contained  in  the  above  is  the  correct  ascer- 
tainment of  the  number  of  posterior  suckers  (eight),  the  innermost  pair  of  Avhich  is 


]).     Rndolphi — Entozoorum  synopsis,   1819.  pp.  125   &   438.    Cited    on   the    authority    of 
Dujardin,  Diesin<^,  and  Braun. 

2).     Blainville— Dictionnaire  des  sciences  naturelles.  T.  57,  1828.  p.  570.  PI.  XXVII,  fig.  1. 
Cited  on  Braun's  authority. 

3).     Dujardin  — Histoire  naturelle  des  heloiiuthes,  1815.  p.  318. 

4).     Diesing — Systema   helminthum,    i).416.     The   diagnosis  given   in  his   "  Revision    der 
Myzheluiinthen  "  (p.  3G8)  seems  to  me  scarcely  an  improvement. 
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mach  smaller  than  the  others.  Taschonberg,i)  on  the  other  hand,  in  a  paper 
published  in  1879,  repeated  the  incorrect  statements  of  the  earlier  writers  as  to  the 
number  of  suckers.  In  1890,  however,  Diesing's  statement  on  this  point  was 
almost  simultaneously  confirmed  by  Mont  icelli'-^)  on  the  one  hand  and  Par  on  a 
and  Perugia^)  on  the  other.  So  far  as  I  know  our  knowledge  of  this  genus 
has  after  all  been  very  incomplete.     The  generic  diagnosis  I  give  is  as  follows  : 

Body  flattened,  elongated,  broad  in  the  middle 
portion,  slender  and  s u1) cylindrical  in  front,  acutely 
pointed  at  the  anterior  end,  broad  and  expanded  be- 
hind; posterior  margin  forming  two  sides  of  an  isosceles 
triangle,  with  a  notch  at  the  apex.  With  a  pair  of  ex- 
ceedingly small,  spheroidal  anterior  suckers  within  the 
mouth.  Posterior  suckers  elliptical;  in  four  pairs  close 
to  the  p  o  s  t  e  r  i  o  r  m  ;i  r  g  in,  with  their  m  a  j  o  r  a  x  e  s  d  i  r  e  c  t  e  d  at 
rio-ht  ano'les  to  the  maroin  :  each  with  three  chitinous 
supporting  pieces  arranged  in  a  line  on  the  major  axis  of 
the  sucker;  the  innermost  pair  of  suckers  very  much 
smaller  t li an  the  others.  W i t h  t  w o  pairs  o f  h (3 o k s  between 
the  i n n e r m o s t  p a i r  of  suckers.  With  a  single,  dorsal, 
median  vai>'ina.  Common  li-enital  open  in  o;  ventral  and 
m  e  d  i  a  n . 

1.     Hcxacotijlc   acuta,  n.  sp. 
(PI.  XII,  figs.  5-7  ;  PI.  XIII,  figs.  1-3  ;  PI.  XIY,  figs.  1-5.) 
Bodij  11mm.  or  more   in   length,  divisiljle    into  three  portions 
separated  from  each  other  by  two  broad  constrictions,  an  anterior  slender 

1).  Taschenberg — Zur  Systematik  der  monogen.  Trematoden.  Zeitschr.  f.  d.  gesauim. 
Xaturwissenscli.,  52.  Bd.,  1879.  p.  232-265.     Cited  on  Braun's  authority. 

2).  Montlcelli — Xote  elmintologiehe.  Boll.  d.  Soc.  d.  Natur,  in  Napoli.  Ann.  IV,  1S90, 
fasc.  II.  p.  195.     Cited  on  Braun's  authority. 

3).  Parona  e  Perugia — Intorno  ad  alcune  Polystomoae  e  consideraziono  sulla  sistem.  di 
questa  famiglia.  Atti  del.  Soc.  Ligust.  d.  Scienz.  Natur,  e  Geogr.  Vol.  I,  fasc.  Ill,  1890. 
Estratto,  p.  15,  foot-note. 
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portion  -which  ends  with  a  mucronate  apex,  a  middle  portion  oc- 
cupying al)oiit  half  the  whole  length  of  the  hody,  and  a  posterior, 
broad  portion  mostly  free  from  the  vitellariiim  and  carrying  the 
Suchers  near  its  posterior  margin.  The  innermost  small  pair  of 
suckers  situated  in  a  line  witli  the  posterior  halves  of  the  others. 
Chitinous  pieces  of  the  suckers  as  represented  in  fig.  3,  PI.  XIIT. 
Inner  pair  of  Itoolis  solid,  very  much  smaller  than  the  outer,  with 
strongly  recurved,  pointed  end  and  hcnt  almost  at  a  right  angle  at 
the  middle  of  theii*  lenii-th,  0.03  mm.  lonir  if  its  middle  hendintr  he 
straightened  out.  Outer  pair  solid,  strongly  recurved  at  the  end,  with 
a  large  process  a  little  distally  from  the  middle  of  its  length,  0.01)  mm. 
long  (curvatiu'e  not  taken  into  account);  their  f(3rms  as  represented 
in  fig.  2,  PI.  Xiri.  (JesopluKjus  single  only  f(jr  a  short  distance 
posterior  to  the  small  pharynx,  and  sending  out  numerous  lateral, 
anastomosing:  l.jranches  durini»'  the  remainder  of  its  leiiü'th.  Two 
pairs  of  main  intestinal  ininlis  may  be  distinguished,  the  inner 
of  which  corresponds  to  those  of  other  species  and  reaches  the 
hinder  end  of  the  Ixjdy  ;  the  outer  on  the  other  hand  extends 
only  for  about  two-thirds  of  the  whole  length  of  the  body  from 
a  short  distance  behind  the  front  end  of  the  body  close  to  the 
lateral  mar^-ins.  All  the  four  trunks  are  connected  with  each  other 
by  numerous,  closely  anastomosing  branches.  Common  tjenital  opoiintj 
near  the  hinder  end  of  the  anterior,  slender  portion  of  the  body,  just 
behind  the  beginning  of  the  inner  pair  of  intestinal  trunks.  Ovanj 
median,  at  aljout  the  middle  of  the  whole  length  of  the  body  ;  its 
windings  very  complicated,  as  represented  in  fig.  1,  PI.  XIV.  Onduct 
arising  from  tlie  posterior  right  end  of  the  ovar}^,  thence  proceeding 
backwards  and  towards  the  left  side,  and  almost  reaching-  the  median 
line  of  the  l)ody  suddenly  turns  dorsad  and  towards  the  right,  and 
continuing  its  course  for  a  short  distance,  again  turns  dorsad,  anteriad, 
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and  towards  the  lefr,  and  is  continued  into  the  0()t3'p,  which  is  some- 
what long  in  this  species,  and  lies  near  tlie  dorsal  side  of  the  bofly  with 
its  len^-th  placed  at  riaht  aniifles  to  the  lonir  axis  of  the  hodv.  The 
uterus  proceeds  from  the  left  end  of  the  ootyp  forwards  and  slightly 
towards  the  right,  and  after  reaching  the  median  line  of  the  body 
some  distance  in  front  of  the  ovary,  proceeds  straight  forwards  to  the 
common  genital  opening.  I'iteUan'um  extending  from  the  level  of  the 
vaginal  opening  to  that  of  the  posterior  end  of  the  testes.  Paired  ijolk- 
ducts  asymmetrically  disposed  on  the  two  sides.  That  of  the  right  side 
arises  more  in  front  than  the  other,  a  sliort  distance  in  front  of  the 
origin  of  the  oviduct  ;  it  at  first  proceeds  perpendicularly  to  the  long 
axis  of  the  body  towards  the  median  line,  where  it  suddenly  changes  its 
course  and  turns  posteriorly  and  proceeding  backwards  with  a  few  Avind- 
ings  unites  with  its  fellow  of  the  other  side  just  behind  the  ootyp. 
The  yolk-duct  of  the  left  side  on  the  other  hand  arises  from  the  vitel- 
hu-ium  wholly  behind  the  ovary,  and  proceeding  straight  towards 
the  median  line  of  the  body,  there  bends  at  right  angles  to  its  previous 
course  »and  unites  with  its  fellow  cominu:  from  the  front.  The 
unpaired  ijolk-ducl  is  short,  and  proceeds  from  the  point  of  union  of  the 
])aircd  ^'olk-ducts  towards  the  right  side,  and  opens  into  the  oviduct 
at  abfjut  the  middle  of  its  whole  lensj-th.  Geniio-inleslinal  canal  arisinnf 
from  the  oviduct  side  by  side  with,  and  just  in  front  of,  the  unpaired 
yolk-duct  ;  the  canal  at  first  very  small,  but  soon  swollen  into  a 
voluminous  receptacuhun  scminis,  from  the  front  end  of  which  it 
again  continues,  and  proceeding  towards  the  right  with  a  few 
convolutions,  at  last  opens  into  the  inner  trunk  of  the  intestine. 
I'atjina  dorsal,  a  little  behind  the  genital  opening,  armed  with  conical 
teeth,  and  surrounded  on  both  sides  with  a  compact,  refractive  mass 
of  connective  tissue,  in  consequence  of  which  the  opening  is  often  seen 
to  have  a  swollen  lip  in  specimens  killed  with  hot  sublimate  ;  vaginal 
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canal  at  first  single,  bat  soon  divides  right  and  left  into  two  canals, 
which  then  proceed  backwards  on  the  inner  side  of  the  inner  intestinal 
trunks,  and  become  continuous  each  with  the  paired  yolk-duct  of  the 
same  side.  Testes  tolerably  numerous,  of  moderate  size,  situated 
between  the  inner  pair  of  intestinal  trunks  behind  the  ovary,  and 
extending  to  the  constriction  which  divides  the  middle  from  the 
posterior  portion  of  the  body. 

Habitat — Gill  of  Tlnjnmis  sihi  (Jap.  Shibi). 

Localitij — Hagi  and  Osatsubé  (Hokkaido,  where  it  was  collected 
by  my  friend ,   j\I.  r .  X o z a w  a) . 

Drtid— August  1889  (Hngi). 

2.  Hexacolijlc  grossa,  n.  sp. 
(PI.  XIII,  figs.  4-0;  PI.  XIY,  0-7.) 
Bodij  flattened,  elongated,  thick,  about  18  mm.  long,  divisible 
into  three  portions  as  in  the  preceding  species,  but  the  anterior  slender 
portion  with  lateral  swellings  at  a  short  distance  from  its  front  end 
and  passing  more  gradually  into  the  middle,  broad  portion,  and  with 
the  hindmost  portion  shorter  than  in  //.  acuta.  The  innermost 
small  pair  of  suchers  situated  in  a  line  with  the  posterior  borders  of  the 
other  suckers.  Chitinous  pieces  of  the  suckers  as  represented  in  fig.  G, 
PI.  XIII.  Inner  pair  of  hooks  very  much  smaller  than  the  outer,  solid, 
with  strongly  recurved  ends,  bent  at  a  right  angle  at  the  middle  of  its 
whole  length,  0.04  mm.  long  if  the  middle  bending  be  straightened 
out;  outer  pair  entirely  hollow,  with  a  rather  thin  wail,  with 
strongly  recurved,  pointed  end,  and  with  a  large  process  at  the 
middle  of  its  length,  0.126  mm.  long  (curvature  not  reckoned); 
their  forms  as  represented  in  fig.  5,  PI.  XIII.  Oesophagus  and  intestine 
disposed  as  in  IL  acuta,  the  only  difference  worth  noting  lieing  that 
the  inner  pair  of  intestinal  trunks   converge   at  a  short  distance  in 
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front  of  the  suckers,  and  unite  in  the  median  line  just  in  front  of  tlie 
innermost  of  the  larger  pair  of  suckers.  Common  goiital  openimj  a  little 
in  front  of  the  anterior  end  of  the  median  pair  of  intestinal  trunks. 
Ovarii  in  the  median  line,  at  about  the  middle  of  the  whole  leno^th  of 
the  body,  long,  bent  on  itself  like  a  loop,  with  numerous  secondary  con- 
volutions, and  with  the  open  end  of  the  loop  directed  backwards.  The 
oviduct  arises  from  the  end  of  the  right  arm  of  the  loop,  thence  proceeds 
backwards  and  towards  the  right,  and  after  receiving  the  genito-intes- 
tinal  canal  turns  backwards,  and  then  making  one  or  two  convolu- 
tions, turns  dorsad,  and  is  continued  into  the  ootyp,  which  is  tolerably 
long,  and  lies  with  its  length  directed  obliquely  in  an  antero- 
posterior direction.  Uterus  taking  a  course  as  in  H.  acuta.  Genito- 
intestinal  canal  arising  from  about  the  middle  of  the  whole  course  of 
the  oviduct,  enlarged  into  a  voluminous  receptaculum  scminis,  from  the 
anterior  end  of  which  the  small  convoluted  canal  proceeds  forwards 
and  towards  the  right,  and  finally  opens  into  the  inner  trunk  of  the 
intestine.  VitcUarium  extending  from  the  level  of  the  vaginal  opening 
to  a  short  distance  behind  the  posterior  end  of  the  testes.  ValrcLÏ  yolh- 
ducts  asymmetrically  disposed  with  respect  to  each  other  ;  that  of  the 
ri^ht  side  arisins;  from  the  vitellarium  on  the  same  level  with  the 
opening  of  the  genito-intestinal  canal  into  the  intestine.  The 
arrangement  of  the  paired  yolk-ducts  with  respect  to  each 
other  and  to  the  unpaired  yolk-ducts  as  in  H.  acuta.  The 
unpiifcd  yolk-duct  opening  into  the  (oviduct  side  by  side  with 
the  genito-intestinal  canal,  but  not  so  closely  as  in  11.  acuta. 
Vaginal  opcnimj  dorsal,  a  short  distance  beliind  tlie  C(jmmon 
genital  opening  ;  the  single  vaginal  canal  soon  dividing  into 
two,  which  are  disposed  as  in  H.  acuta  and  become  continuous 
each  with  the  paired  yolk-duct  of  the  same  side.  Testes  numerous, 
of   moderate  size,    posterior    to   the   ovary,    and   ending  a   little  in 
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front  of  the   constriction  which  divides  the  middle  from   the  posterior 
portion  of  the  body. 

Habitat — Gill  of  TJiijnnus  sp.  [Jap.  Meljachi-maguro). 

Loca  litij — Misak  i . 

Drtid— August  1891. 

Although  "\ve  have  no  adequate  description  of  Hexacotijh  iliynni, 
de  Li  Itoche,  the  only  species  of  the  genus  hitherto  described,  I  believe 
there  is  scarcely  any  doubt  that  the  two  species  here  described  are  new. 
Thus,  in  the  first  place,  the  general  form  of  the  body  of  both  the  species 
differs  from  th;it  of  H.  tliijnni  as  figured  l)y  St.-Remy  '^  and  Dies- 
ing"'^;  and  in  the  second  place,  according  to  tlie  statement  and  figure 
of  the  former  writer,  the  larger  pair  of  hooks  is  situated  in  front  of 
the  other,  which  is  not  the  case  in  either  of  the  species  here  described. 

VI.     Onciiocotyli:,  Diesing. 

This  geiiits  is  clue  to  Diesing  wlio  erected  it  in  his  "  Systcma  helmiutlinm'' 
(1850)  for  an  ectoparasite  found  for  the  first  time  (1829)  by  Kuhn  3)  on  the  gill  of 
S'jKdhis  catiiliis  and  described  by  him  under  tlie  name  oi  PoJi/stowK  (ippcniUciiUduni.  The 
same  species  was  afterwards  redescribed  more  at  length  by  Nord  in  a  n  n  '),  T  h  a  e  r  ^)' 
P.  J.  V.  Benedcnß),  and  Taschenberg').  In  1858  T.  J .  v.  Beneden^) 
added  a  new  species  fO.  horcalis)  ;  in  1878  two  more  new  species  fO.  ithlircri/ito  and 

1).     St.-Eeuiy— Synopsis.     PI.  X,  fig.  22. 

2).  This  I  cite  on  the  authority  of  Braun,  in  whose  "  Würmer  "  the  figure  is  reproduced 
(PI.  XII,  fig.  8). 

3).  Kuhn — Description  d'un  nouveau  genre  de  l'ordre  des  douves  etc.  Mém.  d.  mus.  d'hist. 
nat.  T.  XVIII,  1829.  Also  in  Annal,  d.  seien,  d'oljserv.,  II,  1829.  Both  cited  on  the  com- 
bined authority  of  Diesing,  Dujardin,  and  Braun. 

4).    Xordmann — Mikrographische  Beiträge,  p.  80. 

5).  Thaer — De  Polystomo  appendiculato,  1851.  Also  "  Ueber  Polystomum  appondicula- 
tum  "  in  Midler's  Archiv  f.  Anat.  Phys,  Jahrg.  1850.     The  latter  is  cited  on  Braun's  authority. 

6).     P.  J.  v.  Beneden — Memoire  sur  les  vers  intestinaux.  1861.  p.  51. 

7).     Taschenborg — Weitere  Beiträge. 

8).  P.  J.  V.  Beneden — Espèce  nouvelle  de  genre  Onchocotyle  vivant  sur  les  branchies  du 
Scymnus  glacialis.  Bull.  d.  l'Acad.  roy.  d.  Belg.,  t.  XX,  1853.  p.  59.  Cited  on  the  authority  of 
P.  J.  V.  Beneden  and  Bx-auu. 
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0.  emimjimtUiJ  wore  clescribo.l  by  Olsson'^;  antl  finally  in  1890  a  fourtli  species 
(O.  Prenanti)  was  added  to  the  genus  by  St.-Remy-\  Besides  these  there  is 
according  to  Diesing^)  another  species  not  yet  described  but  mentioned  by  Wage- 
ner in  a  note  to  a  paper  of  his  pubhslied  in  "  Naturk.  Yerhaud,  Harlem,  XIII," 
as  living  on  the  gill  of  Scijumus  (liimsi.  This  species  is  not  mentioned  either  by 
Braun  or  St. -Be my,  and  I  am  not  sure  whether  it  will  prove  to  be  identical 
with  some  one  of  the  species  already  described,  or  to  belong  to  quite  another  genus. 

The  original  diagnosis  of  Diesing  is  as  follows;  "Corpus  lineari-lancoolatnm 
depressura,  utrinque  angustatum.  Caput  corpore  continuum.  Os  subtcrminale. 
Acetabula  sex  disco  elliptico  oxtremitati  caudali  supra  adnato,  biseriatim  immersa, 
hemisphaerica,    margine    uncino    simplici    inferna    adnato    apice    libero    armata. 

Aperturao  genitales Porus  excretorins  in  apice  caudali. — Piscium  marhiorum 

ectoparasita."  This  was  improved  in  his  "Bevision"*>  as  follows:  "Corpus 
lineare-lanceolatum  depressum,  (ippcndiculo  caudali  postico.  Caput  corpore  con- 
tinuum. Os  subtcrminale.  Acetabula  sex,  lamellae  ellipticae,  extremitati  corporis 
posticae  subtus  adnatae,  biseriatim  immersa,  hemisphaerica,  margine  uncino  simplici 
inferne  adnato,  apice  libero,  armata.  Androgyna  ;  aperturae  genitales  postpositae 
ventrales  antrorsum  sitae,  medianae  ;  penis  vaginatus  ante  aperturam  fcminoam 
situs.  Pori  excretorii  duo  in  appendice  caudali,  terminales. — ^Tractus  intestinalis 
bicruris,  coeeus. — Ovipara  ovulis  utraque  extremitate  appendiculo  filiformi  in- 
structis. — Piscium  marinorum  ectoparasita  " — a  diagnosis  which  has  been  repeated 
in  its  essential  points  by  subsequent  writers,  but  which  requires  some  modifications 
in  accordance  with  the  facts  already  mentioned  in  the  anatomical  part  of  the 
present  paper.  It  has  moreover  been  stated  that  in  some  species  the  caudal  append- 
age does  not  bear  any  hooks  near  its  extremity.  This  statement  sounds  somewhat 
anomalous  to  me  ;  but  as  I  am  not  able  to  reexamine  the  species  in  question,  I  shall 
leave  the  statement  as  it  stands,  and  give  the  generic  diagnosis  as  follows  : 

Body  elongated,  very  thick,  narrow  towards  both 
ends;  anterior  end  l)liint,  and  with  a  snb-elJipsoidal  sucker 

1).  Olsson — Biclrag  til  Scandiaaviens  helminthfauna.  K^-1.  svenska  vetensk.  Acad.  Handl. 
X.  F.  XIV,  187S.  p.  35.     Cited  on  the  authority  of  Branu  and  St.-  Remy. 

2).  St.-Remy — Sur  une  espèce  nouvelle  do  Polystomien  du  geni-e  Onchocotyle  Dies.  Rev. 
biol.  d.  Xord  de  la  France.  III.  ann.,  1890.  p.  41.  Cited  on  the  combined  authority  of  Braun 
and  St.-Remy. 

3).     Diesing— Revision  der  Myzhelminthen,  18ÔS,  p.  371. 
4).     Diesing— Revision,  p.  370.     The  italics  are  mine. 
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firound  the  mouth-cavity;  with  three  pairs  of  circular  or 
elliptical  suckers  at  the  posterior  end,  each  with  a  semi- 
circular chitinous  supporting  piece  with  one  of  the  ends 
provided  with  a  claw.  With  a  suhcylindrical  caudal 
appendage,  which  bears  at  its  extremity  a  pair  of  small 
suckers  destitute  of  any  chitinous  framework;  often  with 
a  pair  of  hooks  between  these  suckers.  With  a  paired 
vaginal  opening  on  the  ventral  side  of  the  body.  P(jrus 
o'enitalis    ventral    and    median. 

1.  Onchocotijle  iipinacis^  n.  sp. 
(Pis.  XY  &  XYI.) 
BoJif  long-lanceolate,  elliptical  in  cross-section,  uhmt  <S  or 
1)  nun.  long,  with  the  anterior  end  roundly  truncate.  Mouth 
su1jtermin:d,  ventral,  with  a  large  sucker  around  it  like  that  of 
the  distomes.  The  three  pairs  of  large,  slightly  elliptical  posterior 
suclicrs  are  arranged  in  a  typical  horse-shoe  shape,  with  their  mouths 
turned  dorsad  (but  lying  on  the  morphologically  ventral  side),  each 
with  a  long  semicircular  chitinous  piece  with  a  narrow  axial  cavity 
throughout  its  length  and  with  one  of  its  ends  pointed  and  curved  in 
the  form  of  a  claw.  These  chitinous  pieces  lie  in  the  suckers  with 
their  lengths  parallel  to  the  longer  axes  of  the  suckers.  Caudal 
appendage  suljcylindrical,  with  a  bifid  extremity  which  carries  a  pair 
of  small  ellipsoidal  suckers  with  tlieir  mouths  opening  at  the  top  of 
either  bifid  end  ;  with  a  pair  of  lioohs  0.04  mm.  Icmg  (curvature  not 
reckoned)  and  of  the  form  re[)resented  in  fig.  5,  PI.  XV,  between  the 
suckers  ;  directed  obrupiely  f  )rwards  towards  the  left  side  of  the  body. 
Oesopluigus  of  moderate  length.  Intestiiud  trutdîs  simple,  uniting  with 
each  other  at  the  level  of  the  first  pair  of  posterior  suckers,  and  at  this 
point  giving   out   two   simple   branches,   one   of  which   is  continued 
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backwards  Ijetween  the  suckers,  and  the  other  enters  the  caudal 
appendage  and  ends  a  little  before  reaching  the  level  of  the  small 
suckers  at  the  extremity.  Genital  opeuimj  on  the  same  level  with  the 
posterior  end  of  the  oesophagu-i,  Avitliout  any  cliitiuous  armature. 
Oi-arij  long,  with  numerous  windings  (PI.  XA",  fig,  1),  situated  near 
the  hinder  end  of  the  anterior  half  of  the  body  ;  of  small  size  in 
relation  to  the  whole  bod}-.  The  oviduct  ])roceeds  from  its  origin  for 
a  certain  distance  forwards  with  a  few  v/indings,  and  then  sharply 
turns  backwards  and  tow:u'ds  the  right,  and  after  proceeding  posteriorly 
for  a  short  distance,  again  turns  shaa-ply  forwards  and  is  continued 
into  the  ootijp.  This  is  tolerably  long  and  lies  with  its  long 
axis  nearly  coinciding  with  that  of  the  body.  From  its  front  end 
the  uterus  proceeds  straight  forwards  toward  the  genital  opening. 
)lteU(U'ium  extending  from  a  little  Ijehind  tlie  anterior  end  of  the  in- 
testinal trunks  to  the  point  of  their  union  at  the  level  of  the  first 
pair  of  posterior  suckers  ;  separate  in  front  but  continuous  behind. 
Vaircl  ijolh-ducts  perfectly  symmetrical  on  the  two  sides,  arising  from 
the  vitellarium  at  about  the  level  of  the  front  end  of  the  last 
tliird  of  the  anterior  h:df  of  the  whole  body  ;  proceeding  at  first 
somewhat  f)rwards  and  tsjwards  the  median  line,  then  bend- 
ing backwards,  and  uniting  with  each  other  in  it  to  form  a  sort  of 
vitelline  reservoir.  From  this  a  small  uiipairal  yolk-duct  proceeds 
backwards  and  opens  int(3  the  oviduct  at  the  ])oint  "where  this 
turns  shar[)ly  1)ackw;u"ds  towards  the  ootyp.  The  (jcnito-intcstinul 
anal.,  arising  from  the  oviduct  side  by  side  with  tlie  unpaired  yolk- 
duct,  proceeds  at  first  towards  the  right,  then  turns  backwards 
and  finally  opens  into  the  intestine.  Eeccptaculum  sctninis  situated  on 
the  right  side  of  the  median  line  just  in  front  of  the  ovary,  large, 
oval,  with  a  long  neck  which  opens  into  the  oviduct  side  l)y  side 
with  tlie  genito-intestinal  canal.     Testes  numerous,  of  moderate  size  ; 
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the  anterior  ones  overlapping  the  posterior  portion  of  the  ovary  ; 
ending  behind  at  a  distance  from  tlie  first  pair  of  postérieur 
suckers    equal    to    about    the    length    (jf    tlie    caudal    appendage. 

HohiUd — Gill  oî  Spinax  sp.  (J:ip.  Tsubakurozamé). 

Localitij — Odawara. 

IÀ//6'— February  1891. 

YII.     Calicotyle,  Diesing. 

This  genus  was  erected  in  1850  by  Diesing  for  a  worm  found  by  Kroyer  on 
the  surface  of  the  body  of  liaja  nid'utta  near  the  anus  and  afterwards  described  and 
studied  more  minutely  by  DiesingO  himself,  Hoelc,-)  and  Wierzejski^);  and  up 
to  the  present  date  it  has  contained  only  a  single  species,  C(dicot;/le  Kioi/eri,  Diesing. 
Its  original  diagnosis^^  as  given  by  its  founder  is  as  follows  :  "  Corpus  planum  late 
obovatum.  Caput  corpore  continuum.  Os  subterminale  transverse  ellipticum. 
Tractus  intestinalis  bifurcatus  (  '?  ).  Acetabulum  basilare  ventrale,  urcciforme 
septangulare  intus  dissepimentis  septem  a  centro  radiantibus.     Aperturae  genitales 

infra  os,  approximatae.     Anus Piscium  marinorum  ectoparasita."     This 

was  emended  in  his  "  Eevision  "  as  follows  :  "  Corpus  planum  late  obovatum. 
Caput  corpore  continuum.  Os  subterminale  transverse  ellipticum.  Acetabulum 
unum  subbasilare  ventrale,  urceiforme,  septangulare,  intus  dissepimentis  septem  e 
centro  radiantibus,  quinque  inermibus  uncino  valido  vaginato  retractili  armatis. 
Androgyna  ;  aperturae  genitalium  infra  os  oblique  juxtapositae  approximatae.  Porus 
excretorius Tractus  intestinalis  bicruris,  coecas. — 0 vipara. — Piscium  mari- 
norum endo-  et  ectoparasita."  The  last  remark  was  probably  occasioned  by  the 
fact  that  I'dUcotijle  Kroijeii  was  found  by  11  ok  in  the  anus  as  well  as  in  the  rectum. 
Subsequent  diagnoses  of  the  genus  have  been  based  on  that  of  Diesing,  which 
is  no  doubt  in  the  main  correct,  but  which  I  believe  I  can  improve  as  follows  : 

lîody    flat,    ovate,    with    a   median   notch   at  the   pos- 

1).  Diesino-— Vierzehn  Arten  von  Bdelliden.  Denkschr.  d.  k.  Acad.  d.  Wiss.  Wien.,  Bd. 
14-,  1858.  p.  G3-80.     Cited  on  Braun's  authority. 

2).  Hoek— Oui  Calicotyle  Kroyeri.  OetVersigt  'af.  k.  vet.  Akad.  Förhandl,  1856.  Cited 
on  the  combined  authority  of  Braun  and  Wierzejski. 

3).  Wierzejski— Zar  Keuntaiss  de3  B.iues  von  Calicotyle  Kroyeri.  Zoitsch.  f.  wiss.  Zool., 
Bd.  59,  1877.  p.  551. 

4).     Diesing— Syst.  helm.  p.  431  &  G51. 
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t e r i o r  e n d ,  at  the  apex  o f  av h i c h  is  a 1 1 a c li e d  a  1  a r g e ,  cir- 
cular, saucer -shaped  sucker,  the  cavity  of  which  is 
divided  by  means  of  elevated,  radial  spokes  into  a  central 
heptagonal  area  and  seven  quadrangular,  peripheral  areas, 
the  most  posterior  of  which  is  larger  than  the  others  and 
occupies  the  median  line  of  the  body,  while  the  rest  is 
symmetrically  disposed  on  the  two  sides.  With  a  pair 
of  hooks  imbedded  in  the  radial  spokes  that  bound  the 
hindmost  peripheral  area.  Mouth  subterminal  and 
ventral,  with  a  rudimentary  sucker  just  behind  it. 
With  a  paired  vaginal  opening  on  the  ventral  side  of  the 
body.  Common  genital  opening  median  and  ventral. 
AVith   a  tubular,    chitinous    penis. 

1.  Calicotijle  MitsulairiP,  n.  sp. 
(PI.  XIX.) 
Bodij  very  fltit,  ovate,  about  8  mm.  long  and  5  mm.  broad.  Pos- 
tcrior  sucker  sessile,  large,  having  a  diameter  equal  to  about  one-third 
the  whole  length  of  the  body;  with  seven,  small  notclies  at  the 
peri[)hcry  corresjwnding  to  eacli  radial  spoke  ;  central  area  of  the 
sucker  situated  a  little  in  front  of  the  true  centre  of  the  sucker  ; 
the  sucker  projecting  l^eyond  the  p(3sterior  end  of  the  body  proper 
by  about  one-third  of  its  diameter.  Hooks  very  st(jut,  hollow  in 
its  distal  portion  equal  to  about  one-fourth  its  whole  length  ;  str(jngly 
recurved  at  the  end  ;  of  the  form  represented  in  fig.  5,  PJ.  XIX  ; 
0.56  mm.  long  (curvature  not  reckoned).  Anterior  end  <jf  the  l^ody 
rounded  ;  with  two  pairs  of  hollow,  goblet-shaped  .s//c7.-// (//c(/^?.'5  opening 
by  their  long  necks  at  the  anterior  end  on   each   side   (jf  tlie   juedian 

1).     Dedicated  to  Kakichi  Mitsukuri,  Ph.  D.,  Eigahiuiahu^hi,  Professor  of  Zoology 
in  the  College  of  Science,  Imperial  University,  Tokyo. 
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line.  Mouth  at  a,  short  distance  from  the  fvovd  end  of  the  bod}^, 
slit-Uke,  with  its  length  at  right  angles  to  the  long  axis  of  the  body. 
The  anterior  rudimentanj  sKcJicr  very  conspicuous  in  surface  view. 
Fltanjnx  ellipsoidal,  with  the  internal  tubular  cavity  coinciding  witli 
the  smaller  axis.  Oesopliagus  almost  wanting.  Tlie  two  intestinal 
trunls  vnibranched,  distinct  behind,  running  ahiiost  parallel  to  the 
lateral  margins  cf  the  body,  but  each  making  a  slight  inward  winding 
at  the  level  of  the  ovary  (at  about  the  end  of  the  anterior  third  of 
the  whole  body),  and  approaching  towards  each  other  at  the  posterior 
end  just  in  front  of  the  sucker.  Common  (jenital  opcnintj  ventral 
and  median,  a  little  behind  the  middle  of  the  [interior  half  of  the 
b(3dy  proper.  Cliilinous  penis  exceedingly  long  and  twice  bent  on 
itself;  with  an  obliquely  cut  extremity  ;  about  0.59  nnn.  long.  Ocanj 
situated  at  the  hinder  end  of  the  anterior  third  of  the  whole 
body,  long,  doubled  on  itself  so  as  to  form  a  loop  ^vith  its  open  end 
directed  towards  the  left  side  of  the  body,  looping  the  right  intestinal 
trunk,  and  with  numerous  sm.aller  convolutions.  Ociduct  very  short, 
with  a  portion  of  it  expanded  into  a  small  receptacidam  scminis.  Ootijp 
of  a  rliondjic  form  in  longitudinal  section.  Uterus  very  short.  Vitcl- 
larium  confined  to  tlie  lateral  portion  of  the  i)ody  outside  the  intestinal 
trunks  ;  consisting  of  numerous,  branching  tubules  ;  and  extsnding 
from  the  level  of  the  pharynx  to  that  of  the  posterior  sucker.  The 
numerous  tubules  of  the  anterior  and  the  postérieur  parts  of  the  vitella- 
rium  (jf  each  side  unite  am(jno-  themselves  into  a  sino-le  duct,  ^vhich 
traverses  the  length  of  the  intestinal  trurdc,  and  just  outside  this,  and 
uniting  with  its  fellow  coming  from  the  opposite  direction  at  the  level 
of  the  anterior  third  of  the  body  proper,  forms  the  paired  yolk- 
duct.  This  then  runs  straight  towards  the  median  line  of  the  body, 
unites  with  its  fellow  of  the  opposite  side,  and  forms  the  unpaired  yolk- 
duct^    which  is  exceedingly   short  and  immediately   opens  into   the 
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seniinal  receptacle.  Vajinal  opening.'^  in  the  lateral  regi(3n  of  the  body; 
about  half  sis  di.itant  from  the  outer  border  of  the  intestinal  truiik  as 
from  the  lateral  margin  of  the  body  ;  in  a  ])lane  a  littU;  in  front  of 
that  of  the  paired  yolk-ducts.  The  vaijinal  canah  proceed  thence  a 
little  Ijackwards  and  towards  the  median  line,  where  they  unite  and 
form  a  siniide  short  duct,  which  then  opens  into  the  seminal  receptacle 
side  by  side  Avitli  the  unpaired  yolk-duct.  Testes  situated  behind 
the  ovary,  riumerous,  closely  packed,  occupying  nearly  the  whole 
mesial  region  of  the  body  posterior  to  the  ovary,  and  enclosed  by  the 
intestinal  trunks. 

Habitat — Cli_)aca  oi  llliina  spJ  (Jap.  Katasa:?hi-zanu'). 

Local  it  )j — ]\Iitsugahama. 

Date— August  1889. 

That  the  species  above  described  is  new  can,  I  think,  be  hardly 
doubted,  as  it  presents  many  differences  from  C.  Kroijeri.  To  men- 
tion only  one,  the  hooks  of  the  present  species  are  much  longer  than 
those  of  C.  Kroijcri,  the  latter  being,  according  to  my  om'u  measure- 
ment, only  0.30  mm.  long  ;  and  their  forms  are  also  different,  as  may 
be  seen  by  comparing  fig,  5  with  fig.  11.  PI.  ]^IX,  the  latter  of 
which  has  been  drawn  from  a  specimen  of  C.  Kroijeri  l)rougiit  back 
from  Europe  by   Prof.   Ijima  and  kindly  lent  me  by  him. 

VIIL     ^loxocoTYLE,  Tasclienberg. 

This  genus  is  due  to  Tasclienberg  who  erected  it  in  1878  foi-  an  ectoparasite 

'  found  by  liim  on  the  gill  of  Mi/liob<ites  aquila  in  Naples,  and  named  by  him  M.  nn/lio- 

hdtis,  which  has  remained,  up  to  the  present  date,  the  only  species  of  the  genus.    The 

somewhat  imperfect  description  by  Tasclienberg  O  is  as   follows:  "Der  Körper 

ist  langgestreckt,  von  vorn  nach  liiiiteu  etwas  erweitert,   und    trägt  am  liintcr]i  Ende 

1).  Tasshenbjrg  — Heluiiutliolo^isches.  Zeitsclir.  i.  d.  gesauim.  Xaturwiss  ,  Bd.  51,  1878. 
p.  562.  Cited  on  the  comljined  authority  of  Braun  on  the  onu  hand  and  Parona  and  Perugia 
on  the  other. 
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einen  ziemlich  grossen  sitzenden  Sangnapf.  Derselbe  besitzt  acht  Speichen,  von 
denen  die  eine  in  der  Längsachse  des  Thieres  gelegen  ist,  während  jederseits  drei 
vom  Centram  nach  der  Peripherie  hin  ausstrahlen.  Da  wo  die  beiden  letzten  den 
Band  des  Sangnapfes  erreichen,  sind  zwei  grosse,  starke  Chitinhakeu  eingefügt,  die 
in  der  Querachse  desselben  gelegen  sind.  Die  Mundöfthnng  am  vordem  Körperende 
ist  sehr  weit  und  dient  gleichfalls  zum  Ansaugen.  Die  Länge  des  Thieres  beträgt 
5  mm.  bei  einer  Breite  von  2  mm.  Der  Sangnapf  hält  1.5  mm.  in  Durchmesser.  Die 
Farbe  ist  weisslich."  Later  in  1890  Par o na  and  Perugia'-*  published  a  short 
anatomical  description  of  the  same  species,  confining  themselves,  however,  from 
want  of  materia],  to  the  consideration  of  the  sucker  as  well  as  some  parts  of  the 
genital  organs.  Many  of  their  statements,  however,  seem  to  me  so  ancmalons  and 
arc  in  many  important  respects  so  at  variance  with  the  results  of  my  own  studies 
as  set  forth  in  tlie  anatomical  part  of  the  present  paper  that  I  have  thought  it 
advisable  to  base  myself  only  on  my  own  observations  in  forming  the  diagnosis  of 
the  genus,  which  I  believe  I  can  best  embody  in  what  follows  : 

Body  el(3ng'ated,  flattened;  with  a  large  circular,  sub- 
sessile,  sub-basilar,  posterior  sucker,  the  internal  surface 
of  which  is  divided  by  means  of  eight  radial  spokes  meet- 
ing at  the  centre  into  as  many  equal  secants.  The  pos- 
terior radial  spokes  lying  on  each  side  of  the  median  line 
carry  each  a  large  hook.  Moutli  large,  subterminal, 
ventral,  d e s t  i  t  u te  of  any  sucker.  With  three  teste s. 
Common  iz'enital  openini>'  ventral  and  median.  Taî^inal 
opening  ventral  and  lateral.     AVith  two  pairs  of  eye- spots. 

1.     ^Lmocotijlc  Ijimae  "••,  n.  sp. 
(Pis.  XVII  &  XYIII.) 
Boilij  about  3  mm.  long,  elongated,  flattened,  but  not  very  broad; 
posteriorly    pointed  ;    gradually    becoming    narrower    in    front    and 

1).     Parona  e  Perugia— Di  alcuui  tromatodi  cctoparassiti  di  posci  adriatici.     Annali  del 
Mus.  Civ.  di  Storia  Naturale  di  Geuova.  Ser.  2,  vol.  IX,  1890.  Estratto  pp.  5-8. 

2).     Dedicated  to  Isao  Ijima,  Ph.  D.,  Ili(jiüxushi,  Rhjakuhakushi,  Professor  of  Zoology 
in  the  College  of  Science,  Imperial  University,  Tokyo. 
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ending  with  :i  slight  l:iter:il  expansion.  Anterior  eml  with  u  lar^e, 
not  very  deep  notch.  With  four  priir.s  of  stich i/  (jhmih  on  ench  side  (jf 
tlie  notch.  Snclrr  circular,  snh-hasilar,  witli  a  sliort  stalk,  with  a 
diameter  equal  to  alxnit  one-third  the  lenii'th  of  the  hodv  proper, 
provided  with  a  marginal  memhrane  ;  every  two  of  the  radial  spokes 
lie  in  a  line,  and  one  of  the -e  pairs  coincides  with  the  median  line  of 
the  body.  The  marginal  membrane  as  well  as  the  radial  spokes  car- 
rying numerous  minute  cliiliuoiis  hoilics  on  their  free  surfoce.  At  the 
centre  of  the  sucker  where  the  radial  spokes  all  meet  together  is  left 
a  small  cup-sliaped  hollow  area.  Hool's  large,  strongly  recurved  at  the 
end,  and  with  a  sort  of  conspicuous  barb;  0.12  mm.  long  (curvature 
not  taken  into  account).  Mouth  large,  at  a  short  distance  from  the 
anterior  end  of  the  body,  with  a  capacious  funnel-slraped  cavity.  Xo 
anterior  sucker,  but  with  the  dorso-ventral  musculature  around  the 
mouth  specially  developed  and  serving  as  a  sucker.  Pluinjnx  typical- 
ly egg-shaped,  large.  Oesophagus  exceedingly  short.  Intestinal  trunJis 
simple,  tubular,  describing  a  few  windings,  and  ending  just 
behind  the  anterior  end  of  the  sucker,  in  the  median  line,  close 
to  each  other  but  separate.  Common  genital  opening  about  as  far 
behind  the  posterior  end  of  the  pharynx  as  the  total  length  of  the 
latter  ;  with  a  tubular  chitinous  penis  making  a  single  spiral  wind- 
ing, about  O.IS  mm.  long.  Oearu  situated  a  little  in  front  of  the 
middle  of  the  whole  bod}^,  long,  l-irge,  and  globular  at  its  proximal 
end  {i.e.  the  formative  zone)  but  slender  towards  its  distal  end,  twice 
forming  a  loop,  and  the  more  distal  loop  embracing  the  intestinal 
trunk  of  the  right  side.  The  or/J?(6^f  proceeds  from  its  origin  at  first 
forwards  and  towards  the  left,  and  after  receiving  tlie  yolk-ducts  and 
the  vaginal  canal,  it  sharply  turns  back  towards  the  right,  keeping 
its  forward  course,  and  is  continued  into  the  ootijp.  This  with  its 
thick  wall  is  very  large  and  conspicuous,  and  opens  directly  into  the 
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genital  atrium.  Vaginal  openiiuj  on  the  left  side  of  the  body,  a  little 
behind  the  common  genital  opening  and  on  the  same  plane  with  the 
anterior  end  of  the  ootyp,  snrronnded  with  a  mas8  of  compact  connect- 
ive tissue  ;  vaginal  canal  short  and  leading  into  a  spacious,  globular 
rcccptaculani  ^ciuinis,  from  which  a  short  canal  proceeds  backwards  and 
opens  into  the  oviduct  side  l)y  side  with  the  yolk-duct.  I'itcUarium 
ni'ainly  confined  to  the  lateral  areas  of  the  body  outside  the  intestinal 
trunks,  extending  from  al)out  the  plane  of  the  front  end  of  the 
])harynx  to  th;it  of  the  termination  of  the  intestinal  trunks.  The 
vitelhuàum  of  each  side  gives  rise  to  two  yolk-ducts  which,  coming 
one  from  the  anterior  and  the  other  from  the  posterior  part,  unite 
just  inside  the  intestinal  trunks  and  give  rise  to  the  ji'iircd  yolk-ditcf. 
This  tiicn  proceeds  straight  towards  the  median  line  and  opens  into 
the  oviduct  -it  the  point  above  specified,  side  by  side  with  its  fellow 
of  the  opposite  side.  Testes  posterior  to  the  ovary,  large,  three 
in  number  ;  one  being  situated  behind  in  the  median  line  and 
gl(jbular  in  f  )rm  ;  the  other  two  just  in  front  of  this  and  closely 
appressed  to  each  other  as  well  as  to  the  posterior  testis,  so  that  the 
boundary  separating  the  three  has  the  form  of  A.  Vas  deferens  arising 
from  the  anterior  testis  of  the  left  side,  proceeding  forwards  just  inside 
the  left  intestinal  trunk  to  about  midway  between  the  common  genital 
opening  and  the  hinder  end  of  the  pharynx,  then  turning  back- 
wards on  the  right  side,  and  nraking  one  or  two  convolutions, 
reaches  tlie  fr(.)nt  end  of  the  ootyp.  Here  it  again  turns  forwards 
and  passing  through  the  hiilhus  ejactdatoriits,  opens  finally  at  the  base 
of  the  tubular  chitinous  penis. 

ILdiitat — ]\[(3uth-cavity  of  Tnjgon  pastiiiaca  (Jap.  Aka-ei). 

Localilii — Hiroshima  (Ujina  Port). 

D^^c— Auo-ust  188'j. 
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IX.     EriBDELLA,  Blainville. 

Au  excellent  summary  of  the  history  of  this  genus  up  to  1801  is  found  in  P.  J, 
V.  Beueden's  "  Mémoire  sur  les  vers  intestinaux"  (pp.  18-21),  and  I  have  nothing 
to  add  to  it.  It  has  been  already  pointed  out  by  B  r  a  u  n  '>  that  D  i  e  s  i  n  g  '  s  genus  -) 
Benedenia  is  based  without  any  sufficient  ground  on  Ejnhddla  sciaemie,  P.  J.  v.  Bene- 
den.  In  1881)  a  new  species  E.  Tlciidortf'ii  (^l'hi/Iliiie  Tlcndorilu,  hmHiov»^^))  was 
described,  so  that  tlie  genus  contains  at  present  three  species,  vi::.,  the  one  just  men- 
tioned from  the  surface  of  the  abdomen  of  Conjphaena  hijijninis,  K.  hißjwglossi,  0.  Fr. 
Müller  from  the  body  surface  of  Vlcuroncctcs  Idj^pofjlossus,  and  K.  sciacnae,  P.  J.  v, 
Beneden  from  the  body  surface  of  Sciacnn  aquila. 

P.  J.  V.  Beneden*)  gives  the  following  diagnosis  of  the  genus:  "Corps  de 
forme  ovale,  mince  et  aplati  ;  tt'te  pourvue  do  deux  ventouses,  une  grande  ventouse 
eu  arrii'ro  armée  do  crochets  et  couverte  en  dedans  de  papilles  régulièrement  dis- 
posées, avec  le  bord  frangi  ;  les  orifices  sexuels  situes  sur  le  bord  à  droit  près  de  la 
ventouse  buccale  ;  deux  vésicules  pulsatiles,  s'ouvrant  en  avant,  ù  qnehj^ue  distance 
du  bord.  Ils  vivent  sur  la  peau  des  poissons  " — a  diagnosis  which  has  been  repro- 
duced in  essence  by  subsequent  writers.     I  believe  I  can  improve  it  as  follows  : 

Body  flat,  thin,  more  or  less  oval;  witli  a  pair  of  el- 
liptical or  circular  suckers  at  the  anterior  end  of  the 
body  on  either  side  of  tlie  mouth,  and  with  a  circular  or 
elliptical  sucker  at  the  posterior  end.  The  posterior 
sucker  destitute  of  any  septa,  and  with  tliree  pairs  of 
hooks  near  its  posterior  border.  Mouth  suLterminal. 
Common  genital  (opening  ventral,  on  the  left  side  of 
the  body,  just  l)ehind  one  of  the  anterior  suckers,  and 
near  the  mar^-in  of  the  body.  Yao-inal  oueninu'  ventral, 
on    the    same    side   as  the  common    genital  opening,  and 

1).     Brann — Würmer,  p.  518. 

2).     Diesing— Revision   d.   ]\ryzheluiiuthen,    p.   3(!3.   Xachtriige   11.   Verbeper.   z.   Rev.   cl. 
Myzhelm.,  p.  19. 

3).     Linstow— Beitrag  z.  Anat.  v.  Pliylliue  Hondorffii.     Archiv  f.  mile.  Anat.     Bd.  33,  1889. 
pp.  153-180. 

4).    P.  J.  V.  Benedeu— Mémoire  etc.  p.  18. 
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behind  it  at  various  distances.  AYitli  conico-cylin- 
drical  or  club-sliaped  penis.  Testes  two.  With  two 
pairs  of  eye -spots. 

1.  Epihdella  Tshil^airac'-^,  n.  sp. 
(PL  XXYI,  figs.  1-3.) 
Bodif  elong'ated-oval,  fiat,  about  4  mm.  in  length.  Anterior  suclccrs 
nearl}^  circular,  connected  together  by  a  tliin,  membrancnis  continuation 
of  the  anterior  end  of  tlie  bod3\  I'osterior  suclicr  circular,  -with  a 
marginal  inembrane  ;  with  three  pairs  of  flattened  liouhs  of  the 
form  represented  in  hg.  2,  PI.  XXA'I,  in  its  posterior  half. 
Mouth  small,  a  little  in  front  of  the  plane  of  the  posterior  end  of 
tlie  anterior  suckers.  Ocsophagiis  w\anting.  Intoitinal  truuhs  with 
lateral  branches,  separate  behind,  ending  at  the  plane  of  the  front  end 
of  the  posterior  sucker.  Common  fjcnital  pore  close  to  the  left  lateral 
margin  of  the  body,  at  the  plane  oî  the  mouth,  just  outside  the 
anterior  sucker  ;  leading  into  a  deep  genital  atrium,  in  which 
lies  the  long,  conico-cylindrical  penis.  Orarij  comparatively  small, 
globular,  situated  in  the  median  line,  a  little  in  front  of  the  middle 
of  the  body  proper.  Ocidnct  arising  from  the  ventral  side  of  the 
anterior  end  of  the  ovary,  thence  proceeding  forwards  with  a  few 
slight  windings  and  continued  into  the  ootyp  a-  little  l)ehind 
the  posterior  end  of  the  penis.  The  ooti/p  is  rhombic  in  horizontal 
section,  and  opens  into  the  genital  atrium  by  means  of  an  exceedingly 
short  neck.  ViteUarittm  extendi  m»-  from  the  level  of  the  front  end 
of  the  pharynx  to  about  the  anterior  end  of  the  posterior  sucker;  that 
of  the  two  sides  intermin2:linn:  with  each  other  behind  the  testes. 
Paired  yolk-dnct  of  each  side  formed  by  the  union  of  two  ducts  coming 

1).     Dedicated  to  Chiyomatsu  Ishikawa,  Ph.  D.,  Ti-V/«/."«/"',  lUgaliuhahisln,'Pvoîes- 
sor  of  Zoology  ia  tlie  Colleg-e  of  Agriculture,  Imperial  university,  Tokyo. 
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respectively  from  tlie  anterior  and  posterior  portions;  proceeding  towards 
the  median  line,  and  unitinü;  with  its  fellow  of  the  opposite  side 
at  the  front  end  of  the  ovary  a  little  to  the  left  of  the  median 
line.  UnpciireJ  yolk-duct  very  short,  proceeding  from  the  point  of 
union  of  the  paired  yolk-ducts  straight  to  the  oviduct.  Vaginal 
opening  a  short  distance  behind  the  common  genital  opening, 
nearly  on  the  same  longitudinal  line  ;  vaginal  canal  long,  mak- 
ing numerous  convolutions  and  opening  into  the  yolk-duct  at 
the  point  of  union  of  the  paired  ducts  of  the  two  sides.  Testes 
large,  two  in  number,  paired,  irregularly  ellipsoidal,  situated  just 
behind  the  ovary.  A  single  short  vas  effercns  arising  from  each 
testis,  immediately  uniting  with  the  (3ther  and  forming  the  vas 
deferens.  This  proceeds  forwards  with  numerous  complicated  convolu- 
tions as  represented  in  fig.  3,  PI.  XX^"I,  and  finally  entering  the 
penis  at  its  base  and  traversing  nearly  its  whole  length  finally  opens 
near  its  apex.  Vroslatc  gland  very  large,  vesicular,  elongated,  just 
behind  the  penis. 

Hahitat — Gill  oî  Lclhriniis  sp.!  (Jap.  Kuchibi-dai). 

Local  it  g — Hagi . 

Da/d— August  1889. 

2.  Epihdclla  ovata,  n.  sp. 
(PI.  XXVI,  figs.  4-8.) 
Bodg  srpiarish-oval,  a  little  broader  in  the  posterior  part,  Hat, 
about  2  mm.  long.  Anterior  suckers  elliptical,  connected  with  each 
other  by  a  thin  membrane.  iVs^t'r/or  SHtiYT  elli[)tica],  with  its  long- 
er axis  at  a  right  angle  to  the  long  axis  of  the  body,  witli  a 
marginal  membrane,  with  a  pair  of  notches  on  its  anterior  and 
posterior  margins,  due  to  the  insertion  of  muscular  fibres  at  these 
points;  with   three  pairs  of  hoolcs  of  the  form   represented   in  fig.  5, 
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PI.  XX  VI.  Moiilli  small,  at  the  plane  of  the  hinder  end  of  the 
anterior  sucker«.  Oesophajm  wanting.  Intestinal  tranlcs  witli  nu- 
merous lateral  branches,  terminating  at  the  front  end  of  the  posterior 
sucker,  widely  separated  from  each  other.  Common  (jenital  opening  near 
the  left  lateral  margin  of  the  body,  a  little  in  front  of  the  hinder 
end  of  the  anterior  sucker;  leading  into  a  deep  genital  atrium,  in 
which  lies  tlie  club-shaped  penis  with  its  smaller  end  directed  out- 
wards. Ovanj  spherical,  comparatively  small,  in  the  median  line, 
at  the  end  of  the  anterior  third  of  the  whole  body.  The  omluct 
arises  at  the  anterior  end  of  the  ovary  on  the  ventral  side,  and  thence 
proceeds  at  first  forwards,  then  turns  backwards,  and  then  again 
proceeds  forwards,  undergoing  more  or  less  convolutions  on  the  way, 
and  is  finally  continued  int(3  the  ootijp,  which  o[>ens  into  the  genital 
atrium  l)y  means  of  a  sliort  duct,  the  uterus  ((/.  fig.  G,  1^1.  XXVI). 
ViteUarinni  extending  from  tlie  level  of  the  front  end  of  the  pharynx 
to  the  front  end  of  the  posterior  sucker;  the  lobes  of  the  two  sides 
intermingled  with  each  other  behind  the  testes.  Vaireil  yolh-ducts 
directed  transversely  to  the  long  axis  of  the  body,  that  of  the  right 
side  longer  than  its  fellow  of  the  opposite  side;  the  two  therefore  unit- 
ing with  each  other  on  the  left  side  of  tlie  ovary  and  there  forming  a 
ca[)acious,  globular  [loîk-resercoir,  from  which  a  short  niipnired  i/olk-diict 
leads  into  the  oviduct.  Vaginal  o^^(7////^  on  the  left  side  of  the  body, 
about  midway  between  the  common  genital  opening  and  the  fnnit 
end  of  the  testes,  surrounded  by  a  mass  of  compact  connective  tissue. 
Testes  large,  ellipsoidal,  paired,  just  Ijehind  the  (jvary.  A  single  vas 
cffcrens  arising  from  each  testis,  and  uniting  just  in  front  of  the  testis 
of  the  left  side.  The  ras  tief  evens  thence  proceeds  for^vards  with  nu- 
merous complicated  convolutions  as  represented  in  fig.  (!,  PI.  XX \' I, 
and  traversing  the  whole  length  of  the  penis  finally  o})ens  at  its  apex. 
y^'iih.  i\  \)dÄV  0Î  small  (jlohidav  hoilies  behind   the  testes.     Vvostate  (jlaml 
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conspicuous,  egg-shaped,  hollow,  with  a  thick  wall,  and  communicat- 
ing with  the  penis  hy  means  of  a  short,  slender  duct. 

Habitat — Gill  of  Antliias  SchleijcUi  (Jap.  Akasngi). 

Loca  lit  II — M  isak  i . 

Drt^^— August  1891. 


X.     Tkisto:mu.m,  Cuvier. 

This  genns  was  created  by  Cuvier'^  in  1817  for  a  worm  fouucT  on  the  gill  of 
various  species  of  fish  and  named  by  him  T.  coccinciim,  a  species  which  was  afterwards 
examined  and  described  more  minutely  by  T  a  s  c  h  e  n  b  e  r  g .  Previous  to  C  u  v  i  e  r  '  s 
erection  of  the  genus,  however,  a  worm  of  the  same  genus  had  been  described  (1786) 
by  La  Marti  nier  e-\  the  T,  maculatinn  of  Eudolphi.  In  183G  a  second  species 
was  described  by  Diesing  and  was  named  by  him  T.  jxijiUIuskih,  a  species  which 
was  afterwards  made  the  object  of  a  more  minute  study  by  Küllicker'^  and 
Taschenberg  0;  in  18-47  two  now  species  (2'.  squall  a.nà  T.  inolae)  were  described 
by  Blanchard'''^;  in  1878  T.  pehDinjdls  was  described  by  Taschenberg*^^  and 
was  afterwards  redescribed  somewhat  more  at  length  by  Par ona  and  Pcrugia""', 
and  more  cleiirly  distinguished  from  the  other  species;  in  1889  a  seventh  species, 


1).  Cuvier — Règne  animal,  1817,  t.  IV,  p.  i2.  From  the  quotation  in  Braun's  "Würmer" 
(p.  528)  it  appears  that  Cuvier  at  first  mistook  the  anterior  end  for  the  posterior,  but  in 
a  later  edition  the  mistake  is  corrected  (c/.   Règne  animal,  t.  Ill,  Paris,  1830.  p.  265). 

2).  Martiuiere— Jouru.  d.  pliysique,  1787,  p.  207.  Also  in  "  Voyage  de  Lapérouse,"  1798, 
t.  IV,  p.  79.     Cited  on  the  combined  authority  of  Dujardin,  Diesing,  and  St.-Remy. 

3).     Kollicker — Ueber  Tristomum  papillosum  Dies.     Berichte  von  d.  ki  nigl.  zoot.  Anstalt 
z.  Wiirzburg,  II.  Ber.  f.  d.  Schuljahr  1817/48.  1849.  pp.  21-27.     Cited  on  Br.iun's  authority. 
4).     Taschenberg — Beiträge  z.  Kenntniss  mar.  ectopar.  Trcuiatxlen,  1879. 

5).  Blanchard — Recherches  sur  l'organisation  des  vers.  Annales  d.  sciences  natur.,  3.  ser., 
VIII,  1847.     Cited  on  the  combined  authority  of  Braun  and  St.-Remy. 

G).     Taschenberg— Helmiuthologisches.  Zeitsch.  f.  d.  gesamm.  Xaturwiss.,  1878.  p.  5G2-577 
Cited  on  the  combined  authority  of  Braun  and  St.-Remy. 

7).  Parona  e  Perugia — Di  alcuni  trematodi  cctoparassiti  di  pesci  adriatici.  Op.  cit., 
ser.  2,  vol.  IX,  1890.     Estratto  p.  3-5. 
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T.  xincinntiim^  was  clessribecl  by  Mon  ti  cell  i '">;  and  finally  in  1891  three  species 
were  added  to  the  genus,  two  [T.  interrejituin  and  T.  Lccinsenii)  by  Mon  tic  ell  i-)  and 
one  {T.  histinphoyi)  by  J  e  f  f  r  e y  B  e  1  p). 

The  emended  generic  diagnosis  of  D losing^)  is  as  follows  :  "  Corpus  saborbicu- 
lare  v.  oblongum,  planum  v.  depressum.  Caput  discretum,  acetabulis  duobus  margin- 
alibus  V.  jnxtapositis  subcircularibus.  Os  inter  acetabula  subterminale.  Acetabulum 
corporis  radiatum  ventrale  inferum,  sessile,  disciforme  explanatum,  intus  septemradi- 
atum,  disco  centrali  minore.  Androgyna  ;  aperturae  genitales  approximatae, 
feminea  infra  os,  mascula  in  sinistro   corporis  latere,   pene   filiformi.     Porus   ex- 

crctorius Tractus  intestinalis  bicruris,  coecus.     Ovipara. — Piscium  marinorum 

ectoparasita."  Following  closely  Braun  and  S  t .- Pi  e  m  y  I  give  the  generic  diag- 
nosis as  follows  : 

Body  circulîir  to  elongated -oval,  much  flattened;  with 
two  circular  or  elliptical  anterior  sucker.s  at  the  anterior 
end  of  the  body  on  either  side  of  the  subterminal  mouth, 
and  a  single  circular  sessile  sucker  at  the  posterior 
extremity.  l^^sterior  sucker  provided  witli  a  mar- 
ginal membrane,  with  its  internal  surface  divided  by 
means  of  a  certain  numl)er  of  radial  septa  and  the  bars 
connecting  them,  into  a  central  polygonal  area  and 
a  certain  number  of  peri])]ieral  areas;  generally  car- 
rying hooks  (mostly  one  pair).  Uterus  opening  into 
tlie  genital  atrium  or  independently  of  it  directly  to  the 
exterior.  Genital  opening  or  openings  ventral,  on  the 
left  side  of  the  body  near  the  anterior  sucker.  With  a 
vagina    opening    ventrally    on    the    left    side    of  the  body, 

1).  Mouticelli— Tristomum  unciuatum,  u.  sp.  Boll.  d.  Soc.  d.  Xat.  in  Xapoli.  An.  Ill,  fasc. 
II.  1889.  pp.  117-119.     With  one  plate. 

2).  Monticelli— Di  alcuni  organi  di  tatto  uei  Tristomidi  :  Contributo  al.  Stud.  d.  Trem. 
uionog.,  parte  I.  Boll.  d.  Soc.  d.  Xat.  in  Napoli.  Ser.  I.,  aun.  5.,  vol.  5,  1891.  p.  122, 
Notes  III  &  IV. 

3).  Jeffrey  Bell — Description  of  a  New  Species  of  Tristomum  from  llistiopliorus  lireviros- 
tris.     Annals  &  Mag.  of  Nat.  Hist.,  vol.  VII,  Gth.  ser.,  1891.  pp.  531-535. 

4).     Dicsing — Revision  d.  Myzhelminthcn,  p.  365. 


STUDIES  OX  THE  ECTOPAEASITIC  TEEMATODES  OF  JAPAX  939 

more  or  less  l)ehin(l    the    common    genital   opening  or  the 
male  and  female  openings. 

1.  TriMomum  sinnnfiim,  n.  sp. 
(Pis.  XX,  XXI,  XXIT.) 
BijiJij  ovato-oval,  ahoiit  N  mm.  long  by  7  nnn.  hroad,  anterior 
border  concave,  ^^irh  a  deep,  acute  notch  at  the  posterior  end,  with 
numerous  uniiornd\-  scattered,  small  papillae  on  the  dorsal  side, 
ventrally  smooth;  lateral  margins  sinuate  and  with  a  minute  crown- 
shaped  chitinous  body'^  at  the  top  of  each  wave  (PI.  XX,  fig.  o). 
Anterior  suchers  elliptical,  of  moderate  size,  attached  to  the  body  at  the 
apices  of  deep  indentations  that  divide  the  anterior  from  the  lateral 
margins  of  the  body.  Posterior  sucker  circular,  small,  only  about  twice 
as  large  as  the  anterior  sucker,  at  the  apex  of  the  posterior  notch, 
much  in  front  oî  the  posterior  end  of  the  body;  central  area  forming  a 
regular  heptagon  with  one  of  its  sides  perpendicular  to  the  long  axis 
of  the  body,  with  an  isosceles-trapezoidal  peripheral  area  corresponding 
to  each  of  its  sides;  the  two  equal  sides  of  the  hindmost  peripheral 
area  bifurcating  towards  their  outer  ends  and  thus  giving  rise  to  a 
small  accessory,  triangular  area  on  each  side.  Hooks  present  in  a 
single  pair,  stout,  solid,  slightly  curved,  and  with  free  end  curved 
like  the  claw  of  a  cat  (PI.  XX,  fig.  2),  0.195  mm.  long,  situated 
at  the  ends  of  the  posterior  border  of  the  central  heptagon.  Mouth 
small,  at  the  plane  of  the  beginning  of  the  hindmost  third 
of  the  anterior  suckers.  Vlmnjnx  simple,  short,  cylindrical. 
Oesophagus  exceedingly  short.  Intestinal  trunl^s  continuous  behind, 
describing  some  distance  in  front  of  the  posterior  sucker  an  arc 
with  its  convexity  turned  forwards  ;   with  numerous  repeatedly  bifur- 

1).     In  one  specimen  I  have  counted  fifty-eight  o£  these  bodies  on  each  side. 
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eating  lateral  branches  on  tiie  outer  side  and  a  smaller  number  (about 
lour  or  five)  of  less  repeatedly  dividing  branches  on  the  inner. 
The  foremost  inner  branches  of  both  sides  form  a  pair,  and  pro- 
ceed at  first  1)ackwards  and  towards  the  median  line  and  tlien  asfain 
diverge,  thus  making  the  figure  of  two  bows  with  their  backs  turn- 
ed towards  each  other  ;  the  Ijranches  of  tlie  two  sides  l)eing,  however, 
often  of  unequal  lengths.  Common  <jeuit(d  opcmtuj  close  behind  the 
anterior  sucker  of  the  left  side.  Vcuifi  club-shaped,  of  moderate  length. 
Ovanj  7uuch  lobed,  in  the  median  line,  at  the  beginning  of  the  middle 
third  of  the  l)odN'.  r'c/(?/^d  arising  from  the  ventral  side  of  the  an- 
terior end  of  the  ovary,  proceeding  forwards  and  towards  the  left  dorsal- 
ly  to  the  yolk-duct,  continued  into  the  ootyp  about  midway  between 
the  hinder  end  of  the  penis  and  the  front  end  of  the  vitelline  reservoir. 
Uterus  of  moderate  len<ïth,  followino:  the  same  «xeneral  course  as  the 
oviduct,  opening  into  the  genital  atrium  at  a  short  distance  from  the 
external  opening  of  the  latter.  VitcUari urn  nhnoat  wholly  confined  to 
the  lateral  and  posterior  regions  of  the  body,  but  also  following  the 
intestinal  branches  into  tlie  median  region  ;  with  a  large  yollc-dKCt  just 
inside  the  intestinal  trunk  on  each  side  ;  this  yolk-duct,  by  its  union 
with  a  similar  duct  coming  from  the  anterior  part  at  the  plane  (jf  the 
front  end  of  tlie  (3vary,  gives  rise  to  the  i)au-ed  iiolk-duct,  which  unit- 
ing with  its  fellow  of  the  opposite  side  at  the  front  end  of  the  ovary 
on  the  left  side  of  the  median  line,  forms  here  a  liu'ge  yolk-rcscrvoir. 
From  this  tlie  unpaired  yolk-duct  proceeds  dorsad,  anteriad,  and  towards 
the  right,  and  opens  into  the  oviduct.  Vuijinal  opening  a  short  dis- 
tance behind  the  common  genital  opening,  a  little  farther  from  the 
median  line  ;  the  much  convoluted  vaginal  can:d  lies  for  the  most  part 
just  outside  the  vas  deferens,  is  swollen  into  a  comparatively  small 
rcceptaculum  seininis  near  its  external  pore,  and  finally  opens  into  the 
yolk-reservoir.     Testes  smfdl,  verv  numerous,  confined  to  the  median 
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region  between  the  intestinal  trunks,  mof^tly  l^ehind  the  ovary, 
but  extending"  also  forwards  on  l)oth  sides  about  niidwav  up  the 
ovary.  Numerous  vasa  eft'ercntin  uniting  in  the  median  line  and 
forming  a  single  ms  deferens^  wliich,  Avith  numerous  convolutions, 
proceeds  forwards,  keeping  itself  close  on  the  left  side  of  the 
ovary,  and  reaching  the  front  end  of  the  latter  here  f^rms  a  long 
loop  with  its  closed  end  directed  forwards  and  towards  the  right  ; 
after  this  the  vas  deferens  proceeds,  still  with  complicated  con- 
volutions, for  a  short  distance  forwards,  then  bends  towards  the  right; 
and  entering  the  penis  at  its  Inse,  finally  opens  into  its  cavitv  on 
the  top  of  a  papilla,  at  a  short  distance  from  its  apex  ;  its  caliljre 
generally  decreasing  all  -along  after  the  large  loop  at  the  front  end 
of  the  ovary. 

This  species  has  a  light  flesh-red  colour  of  its  own,  which  does 
not  wholly  disappear  in  'alcoholic  specimens. 

lldhitat — Inner  side  of  the  gill-plates  of  Hislioplionis  sp.  ('bip. 
Ktijiki). 

Localitij — Misaki. 

Da  ^6'— August  1891. 

2.  Tristomum  ovah',  n.  sp. 
(PI.  XXIII;  n.  XXIY,  figs.  1-5.) 
IJûdi/  oval,  about  lo  mm.  hjng  by  12  mm.  liroad  or  larger, 
sometimes  approacliing  more  nearly  a  circle,  witli  numerous,  uniform- 
ly scattered  conspicuous  papillae  on  the  ventral  surf  ice,  dorsally  smooth. 
Anterior  border  convex,  separated  from  the  lateral  borders  by  a  deep, 
large  notch  on  each  side,  at  the  apex  (^f  which  is  attached  the  anterior 
sucker  of  either  side;  posterior  end  with  a  large  obtuse  notch.  Lateral 
margins  entire,  destitute  of  chitinous  bodies.  Anterior  suclcrs  of  moderate 
size,  nearly   circular,  with  numerous  papillae  on  their  inner  margins. 
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Posterior  siicher  circular,  large,  with  a  diameter  equal  to  half  the 
length  of  the  body  proper  ;  projecting  beyond  the  body  by  about  one- 
third  of  its  diameter,  Avith  a  marginal  mem])rane  ;  central  area  a 
nine-sided  polygon  formed  by  bringing  the  shorter  of  the  two  parallel 
sides  of  an  isosceles  trapezoid  on  one  side  of  a  regular  heptagon  and 
by  obliterating  the  boundary  (/.  p.,  central  heptagon  open  behind), 
and  with  the  added  trapezoid  projecting  backwards  ;  peripheral 
areas  seven  in  number,  the  four  anterior  of  equsd  size,  with  the 
form  of  an  isosceles  trapezoid,  the  next  two  on  either  side  of  a 
different  form  from  the  others,  l)ut  similar  to  each  other,  with 
the  form  of  an  isosceles  trapezoid  with  one  of  its  corners  cut  off 
oblicpiely  ;  and  the  hindmost  area  which  occu[)ies  the  median  line 
again  with  the  fonn  of  an  isosceles  trapezoid,  but  much  smaller  than 
the  others.  Hooh';  in  one  pair,  solid,  flattened,  witli  a  ft:)rm  like  that 
of  the  butcher's  knife  (PI.  XXIII,  tig.  2),  longitudinally  furrowed, 
with  a  deep  notch  at  the  proximal  end,  large,  being  0.91  mm.,  imbed- 
ded in  the  non-parallel  sides  of  the  isosceles-trapezoidal  portion  of  the 
central  area.  Mouth  at  some  distance  from  the  front  end  of  the  body, 
between  the  anterior  suckers,  a  little  anterior  to  the  plane  of  their 
hinder  ends.  Phanjux  double,  /.  e.,  divided  Ijy  a  deep  constriction 
into  an  anterior,  larger  portion  and  a  posterior,  smaller  portion,  so  that 
the  whole  has  somewhat  the  form  of  the  numeral  8.  Oesophagus  very 
short.  Intestinal  trunhs  continuous  Avith  each  other  posteriorly  a 
little  behind  the  anterior  end  (jf  the  posterior  sucker,  enclosing  a 
rather  small,  rectangular  area;  each  with  a  small  number  (5) 
of  Literal,  repeatedly  ]ji furcating  branches  on  the  outer  side, 
and  only  about  three  shorter  branches  on  the  inner.  Penis 
exceedingly  large  and  long,  cylindrical,  often  projecting  beyond 
the  opening  of  the  genital  atrium.  (Jcanj  sulj-globular,  much 
lobed.    in    the    median    line,    at    the    hinder    end    of    the    anterior 
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half  of  the  ljo:Iy  proper.  Ociltict  ari.sui!:^  fr(3:ii  the  ventral  side  of  the 
ovary;  thence  proceeding  forwards  and  towards  the  left  it  is  continued 
into  the  ootyp  at  about  the  plane  of  tlie  liinder  end  of  the  penis. 
Uterus  of  moderate  length,  running  parallel  to  the  penis,  and  opening 
to  the  exterior  just  behind  the  opening  of  the  genital  atrium. 
Vitcllarium  occupying  neary  all  those  portions  of  the  body  left  vacant 
by  the  other  internal  organs,  extending  from  the  anterior  nearly  to 
the  posterior  end  of  the  body,  and  also  occupying  the  whole  dorsal  side 
of  the  median  region  enclosed  by  the  intestinal  trunks.  Fai red  yolk- 
ducts  formed  by  the  union  of  two  large  ducts  coming  from  the  anterior 
and  posterior  regions  of  the  vitellarium  on  each  side  of  the  body,  or  l)y 
the  union  of  a  hu'ger  number  of  smaller  ducts  ;  proceeding  at  right 
angles  to  the  long  axis  of  the  body,  and  forming  by  their  union  a  large 
yolk-reservoir  at  the  front  end  of  the  ovary  just  on  the  left  side  of 
the  median  line.  Unpaired  yolk-duct  short,  proceeding  dorsally  from 
the  3-olk-reservoir  and  opening  into  the  oviduct.  Ycujinal  openiiKj  a 
little  behind  that  of  the  uterus,  nearer  the  median  line  ;  vaijlwd  canal 
proceeding  l^ackwards  and  inwards  at  first  with  a  slight  winding 
or  two,  but  reaching  the  plane  of  the  yolk-reservoir  it  makes  some 
complicated  convolutions  and  after  being  enlarged  into  a  seminal  recep- 
tacle, finally  opens  into  the  yolk-reservoir.  Testes  rather  small,  very 
numerous,  of  an  irregular  shape  and  more  or  less  lobed,  not  confined 
to  the  median  region  of  the  body  but  extending  on  both  sides  a 
little  less  than  two-thirds  the  distance  between  the  lateral  margins  of 
the  body  and  the  intestinal  trunks,  and  in  the  latter  regions  reaching 
from  the  hinder  end  of  the  anterior  suckers  to  the  front  end  of 
the  posterior  sucker  ;  the  whole  area  occupied  l)y  the  testes  thus 
assuming  somewliat  the  form  of  a  cross-section  of  a  biconcave  lens. 
Vas  deferens  formed  by  the  union  of  a  certain  number  of  vasa  efferentia 
at  the  posterior,  left  corner  of  the  ovary,  thence  proceeding  forwards 
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on  the  left  side  of  the  ovary,  and  reaching  tlie  plane  of  the  anterior  end 
of  the  latter,  it  bends  towards  the  right  and  forms  a  large  loop  with 
secondary  windings  lying  horizontally  just  in  front  of  the  ovary, 
with  its  closed  end  directed  towards  the  right  ;  after  this  the  vas 
deferens  makes  numerous,  complicated  convolutions,  and  ])roceeds 
forwards  and  towards  the  left,  keeping  itself  just  inside  the  vaginal 
canal  ;  a  little  in  front  of  the  ootyp  it  bends  towards  the  right  and 
enters  the  penis  at  some  distance  from  its  base,  and  finally  opens  into 
its  cavity  on  the  top  of  a  small  papilla  at  some  distance  from  its  apex  ; 
diminishing  in  caliljre  generally  all  the  way  after  forming  the  large 
loop  just  in  front  of  the  ovary. 

i/rt?>?7rti  — Mouth -cavity  of  Ilislioplwrns  oricnlalis  (Jap.  Bashö- 
kajiki),  llisliophonts  sp.  (rTa[).  Kajiki),  and  another  undetermined 
species  perhaps  oî  the  genus  Cijhium  (Jap.  Oki-ma-zawara). 

Locality — Misaki. 

Date— Auo-ust  1S91  and  '92. 

This  species  may  pcjssibly  prove  identical  with  T.  hidiophorl  of 
Jeffrey  Bell,  specimens  of  which  had  l)een  collected  in  Madras  by 
F.  Day  from  Ilistioplionis  hrcvirostris  ;  but  from  the  meagreness  of  the 
description  I  am  wot  aljle  to  determine  whether  it  is  really  so  or  not. 
For  the  sake  of  comparison  I  here  subjoin  the  whcjle  description'^  and 
the  measurements  of  the  worm  recorded  :  "  With  a  cl<3se  resemblance 
to  T.  coccineum,  it  is  distinguished  by  the  al)sence  of  parallel  rows  of 
chitinous  corpuscles  and  l)y  the  fact  that  the  posterior  sucker  projects 
by  about  one-third  of  its  diameter  beyond  the  margin  of  the  body." 
Measurements  of  three*  specimens  are  stated  to  have  been  respective- 
ly 15  mm.  xl2    mm.,    l^mm.  xll.5  mm.,    and  10.5  mm.  x  10  mm. 

1).     Jeffrey  Bell — Description  of  a  Xew  Species  of  Tristomuni  from  Histiophorus  brevirostris. 
Annals  and  Ma<,'azine  of  Xat.  Hist.,  vol.  VII,  Gth  ser.  1891.  pp.  531-535. 
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3.     Tristomwn  rotundinn,  n.  sp. 
(PI.  XXIV,  figs.  G-9.) 

Bodij  oval  in  tlie  state  of  perfect  rest,  with  the  antero-posterior 
axis  shorter,  about  11.5  inm.  hy  13  mm.,  Ijut  sometimes  a  little  longer 
antero-posteriorly  ;  smooth  both  dorsally  and  ventrally  ;  ^vith  the 
anterior  border  concave,  and  separated  from  either  lateral  margin  by  a 
deep,  not  very  wide  notch  ;  with  only  a  shallow  concavity  on  the 
posterior  border.  Lateral  margins  entire,  with  numerous  transverse 
rows  of  chitinous  bodies  somewhat  similar  in  form  to  those  of 
T.  molce}^  ;  each  r(3w  consisting  of  four  or  five  bodies  in  the  middle 
part  but  diminishing  in  number  towards  both  ends,  beginning 
just  a  little  behind  the  anterior  suckers  and  entirely  absent  for 
a  certain  stretch  on  the  concavity  at  the  posterior  end  of  the  bod}^, 
on  both  sides  of  which  each  row  contains  only  a  single  chitinous 
body.  Anterior  suckers  elliptical,  of  moderate  size,  attached  to  the 
body  at  the  apices  of  the  notches  that  divide  the  lateral  from  the 
anteri<3r  border  of  the  body.  Posterior  such'r  circular,  with  its 
hinder  end  scarcely  reaching  the  posterior  1j(3rder  of  the  body,  of 
moderate  size,  with  a  diameter  equal  to  about  one-third  the  length  of 
the  body  proper  ;  with  an  elevated,  central,  regularly  heptagonal  area 
and  seven  peripheral  areas  of  the  f  jrm  of  an  isosceles  trapezoid  ;  the 
latter  all  of  equal  size  and  the  hindmost  one  occupying  the  median 
line  of  the  body.  Hooks  in  one  pair,  solid,  imbedded  at  the  ends 
of  the  posterior  side  of  the  central  heptagon,  thickened  and  pointed 
at  both  ends,  but  with  the  free  end  sharper,  of  the  form  represented  in 
fig.  8,  PI.  XXIV,  9.1G  mm.  in  length.  Moulh  small,  between  the 
anterior  suckers,  at  the  plane  of  the  beginning  of  the  p<3sterior  third  of 

1).     Parona  e  Perugia — lies  ligusticae,  VIII.     Di  alcuni  trematodi  cctopar.  d.  pesci  marini  : 
Xota  preventiva.     Op.  cit.,  ser.  2,  vol.  VII,  1888.  p.  Til. 
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their  lengths.  Phanjnx  simple  but  slightly  constricted  in  the  middle, 
short,  cylindrical.  Oesophagus  very  short.  Intestinal  trunks  continuous 
posteriorly  a  little  in  front  of  the  posterior  sucker,  enclosing  a. 
kidney-shaped  area  ;  the  posterior  commissural  limb  very  slightly 
curved,  with  its  convexity  directed  forwards;  each  intestinal  trunk 
with  numerous,  repeatedly  Ijifurcating  branches  on  the  outer  side, 
but  sending  only  a  few  branches  on  the  inner,  two  of  which 
are  Linger  than  the  others  and  send  out  seccjndary  branches. 
The  foremost  <jf  these  approaches  its  fellow  of  the  opposite  side 
in  the  median  line  of  the  body  and  fjrms  with  it  the  figure  of 
two  bows  with  their  backs  turned  against  each  other,  as  in  T.  sinu- 
alum.  Penis  tolerably  long,  club-shaped.  Ovanj  in  the  hinder  part 
of  the  anterior  half  of  the  body  proper,  roundish,  longer  transverse- 
ly than  antero-posteriorly,  deeply  lobed.  Ociducl  arising  at  the  front 
end  of  the  ovary  in  the  median  line,  and  thence  proceeding  at  first 
towards  the  left  and  then  more  forwards,  it  is  continued  into  the 
ootyp.  Uterus  tolerably  long,  opening  to  tlie  exterior  just  ])ehind 
the  opening  of  the  genital  atrium,  on  the  same  plane  with 
the  hinder  end  of  the  anterior  sucker.  Vilellarium  mostly  con- 
fined to  the  lateral  regions  of  the  body,  but  also  extending  into  the 
anterior,  median  loljc  of  the  body,  and  wholly  absent  from  the  median 
region  except  around  the  intestinal  branches.  VaitXil  yolk-ducts 
formed  by  the  union  of  two  large  y(3lk-ducts  as  in  the  other  species  ; 
uniting  with  each  other  and  forming  a  yolk-resenoir  at  the  front 
end  (jf  the  ovary  a  little  on  the  left  side  of  the  median  line.  Unpaired 
yolk-duct  very  short,  connecting  the  yolk-reservoir  with  the  oviduct. 
Wujinal  opening  some  distance  behind  the  uterine  opening  and  more 
removed  from  the  median  line  ;  vaginal  canal  proceeding  backwards 
and  towards  the  median  line  with  numerous  close  convolu- 
tions, forming  a  capacious,  elongated  flask-shaped  receptaculum  seminis 
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about  midway  on  its  wliole  course,  and  finally  opening  into  the  yolk- 
reservoir.  Testes  small,  numerous,  confined  to  the  median  region 
enclosed  by  the  intestinal  trunks,  mostly  behind  the  ovary.  ]'as 
deferens  taking  the  usual  course  up  to  the  anterior  end  of  the  ovary  : 
the  loop  whicli  it  f(3rms  at  this  level  is  placed  perfectly  transversely 
to  the  len^-th  of  the  b<3dv,  Avith  the  closed  end  directed  as  usual 
towards  the  right  ;  after  this  the  vas  deferens  proceeds  forwards, 
makinc  numerous  convolutions  on  the  wav,  and  reaching  the 
front  end  of  the  ootyp  turns  backwards,  and  enters  the  penis  at  a 
short  distance  from  its  base,  and  describing  some  convolutions 
within  it  finally  opens  into  its  cavity  about  midway  ifs  whole 
leno'th  :  the  c:dibre  of  the  vas  deferens  Ijeino-  very  small  in  the  latter 
part  of  its  course. 

Like  T.  siiiuatuni  this  species  has  a  light  flesh-red  colour  of 
its  own. 

Hahitat — Gill  of  Xiphias  fjladiiis  ('Tap.   ]\Iekajiki). 

Localitij — Misaki. 

Drtf6'— August  1891. 

This  species  is  evidently  very  closely  related  to  T.  coccineum,  Avith 
whicli  I  have  at  first  suspected  it  to  be  identical.  And  even  now  I 
find  myself  unable  to  give  up  this  suspicion,  although  there  are  some 
small  but  positive  difi:erences  between  the  two  species  if  Taschen - 
berg's  figures'^  are  perfectly  accurate.  lu  the  first  place  the  form  of 
the  hooks  is  different,  being  in  T.  coccineum  simply  obliquely  hollowed 
out  at  the  two  ends  ;  and  in  the  second  place  the  transverse  rows  of 
minute  chitinous  bodies  on  the  lateral  m;u'gins  of  the  body  are  in 
T.  rotundum  wholly  absent  on  the  concavity  at  the  posterior  end  of 
the  body,  Avhereas  in  T.  coccineum  the  rows  of  1)oth  sides  are,  accord- 

1).     Taschenberg — Beiträge  etc. 
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inn-  to  Taschcnbcrg,  wholly  continuous  Avith  each  other  ulong  the 
posterior  l)order  of  the  l)ocl3\ 

4.  Tristomwn  foUaceum,  n.  sp. 
(PI.  XXIV,  figs.  10-12  ;  PI.  XXV,  fig.  9.) 
Bodij  elongated,  slightly  ovate,  about  G  mm.  by  o  mm.; 
with  the  anterior  border  brace-shaped  (-^);  lateral  margins  entire, 
destitute  of  any  chitinous  corpuscle,  and  divided  from  the  median, 
anterior  lobe  of  the  body  only  by  a  slight  constriction,  where  the 
anterior  suckers  are  attached  ;  with  a  not  very  deep  notch  ;it  the 
posterior  end.  Anterior  suclccrs  circular,  of  moderate  size  in  com- 
parison to  the  body.  Fostcrior  sucker  slightly  elliptical,  with  the 
major  axis  directed  antero-posteriorly,  projecting  ])eyond  the  body  by 
about  one-third  of  its  length  ;  provided  with  a  marginal  membrane  ; 
with  a  diameter  equal  to  the  Ijreadth  of  the  body  just  behind  the 
anterior  suckers  ;  its  internal  surface  divided  into  areiis  just  as  in 
T.  ovale.  Hooks  in  one  pair,  in  position  as  they  are  in  T.  ovale, 
hollow,  spinous,  with  a  deep  notch  at  the  proximal  end,  of  the  form 
represented  in  hg.  11,  PI.  XXIV,  about  0.175  mm.  long  on  the 
average.  In  the  specimen  examined  ])y  me  the  hooks  were  of  unequal 
lengths  on  the  two  sides,  that  of  one  side  being  0.164  mm.  and  that 
of  the  other  0.18(1  mm.,  thus  giving  the  average  above  recorded. 
Mouth  of  moderate  size,  at  the  plane  of  the  hinder  end  of  the 
anterior  suckers,  rharijnx  divided  by  a  constriction  into  two  unequal 
portions  as  in  T.  ovale.  Oesophagus  very  short.  Intestinal  trunhs 
continuous  with  each  other  behind,  a  little  in  front  of  the  posterior 
sucker,  with  numer(^us  dendritic  branches  on  the  outer  side,  and  with 
a  few  shorter  liranches  on  the  inner  ;  enclosing  a  not  very  ex- 
tensive area  in  the  middle  portion  of  the  body  similar  in  form  to 
that  of  the  latter.     Common  genital  opening  a   little  on  the  left  side  of 
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the  pharynx,  at  about  tlie  plane  of  the  middle  of  the  whole  length  of 
tlie  latter,  rcuis  short  and  thick.  Orarii  at  the  hinder  end  of  the  an- 
terior third  of  the  body  proper,  ovoid,  being  longer  from  riglit  to 
left,  not  lobed.  Ocihict  arising  at  the  front  end  of  the  ovary  in  the 
median  line,  thence  proceeding  forwards  with  a  sliglit  winding  or  two, 
and  continued  into  the  ootyp.  Uterus  not  very  long,  opening  into 
the  genital  atrium  near  its  bottom,  lltdhiritini  maiidy  confined  to  the 
Literal  regions  and  the  anteri()r  lobe  of  the  l)ody,  and  oidy  accompan}'- 
ing  the  intestinal  branches  into  the  median  region.  I'aired  yolh-ductfi, 
ijolh-rcscrvoir,  and  vnpaired  ijoJlc-duct  as  in  the  preceding  species.  Testes 
small,  globular,  numerous,  confined  to  the  median  region  between  the 
intestinal  trunks.  Va(jinal  opcniiuj  a  little  behind  the  conmion  genital 
opening  ;  vaginal  canal  proceeding  as  usual  backwards  and  towards  the 
median  line,  and  a.fter  forming  a  capacious,  globular  receptacuhuii 
semliils,  opening  finally  into  the  yolk-reservoir. 

Hahltat — Gill  of  an  undetermined  species  of  fish  the  Japanese 
name  of  which  is  Hazara. 

L  oca  I  Itij — M  isaki . 

Date— Auismt  1891. 

Ô.  Trlstominn  Xû:au'ae^^'  n.  sp. 
(PL  XXV,  figs.  1-3.) 
Bodii  elongated-ovate,  al)out  12  nnn.  long  by  7  mm.  broad,  with 
the  truncate  anterior  border  perfectly  straight,  with  the  anterior 
lobe  of  the  body  separat(.'d  from  the  lateral  borders  only  by  a 
shallow  constrictii^n  ;  lateral  margin  entire,  destitute  of  any  chitin- 
ous   corpuscle  ;    with  a  large  notch  at  the  posterior  end  of  the   body 

1).  Dedicated  to  Shunjiro  Nozawa,  Xoiiakii^hi,  Naturalist  to  the  Fisheries  Bureau 
of  the  Hokkaido  Chö,  to  whom  as  well  as  to  Kazutaka  Itö  Esqr.,  the  then  Director  of  the 
Fisheries  Bureau,  are  due  my  best  thanks  for  giving  mo  numerous  facilities  for  collection 
during  my  stay  in  Hakodate. 
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proper.  Anterior  suchcrs  of  moderate  size,  nearly  circular.  Posterior 
sucker  .slightly  elliptical,  with  its  major  axis  coinciding'  with  the 
median  line  of  the  body  j  witli  a  diameter  equal  to  the  breadth  of  the 
body  at  the  plane  of  the  mouth  ;  with  its  internal  surf:ice  divided  into 
areas  like  those  of  T.  orale  and  T.  foliaceum.  Hooks  in  one  pair,  in  a 
position  similar  to  that  in  the  two  species  just  mentioned,  long, 
slender,  slightly  curved,  witli  a  narrow  cavity  in  the  interi(^r,  0.18  mm. 
long.  ]\[outli  small,  a  little  in  front  of  the  plane  of  the  hinder  end  of 
the  anterior  sucker,  riianjux  elongated,  with  a  constriction  at  the 
middle  of  its  length  as  in  T.  orale  and  T.  folicaceiuu.  Oesopluajus 
very  short.  Intestinal  tnntks  C(mtinuous  behind  just  in  front  of  the 
posterior  sucker,  enclosing  an  area  of  a  similar  form  to  that  of  the 
body,  but  with  the  posterior  commissural  limb  straight  ;  with  nume- 
rous, dendritic  branches  on  the  outer  side  and  with  a  few  short, 
simple  branches  on  the  iinier.  Conuncju  (jenital  opening  a  little  behind 
the  anterior  sucker  of  the  left  side.  I'enis  short  and  small,  club- 
shaped.  Orarij  in  the  hinder  part  of  the  anterior  half  of  tlie  b(jdy 
proper,  irregularly  globular,  not  loljed.  (Jriditct  arising  from  the  front 
end  of  the  ovary,  thence  proceeding  forwards  witli  a  slight  winding  or 
tw(^,  and  soon  continued  into  the  ootyp.  Uterus  of  moderate  length, 
opening  into  the  genital  atrium  at  a  short  distance  from  its  external 
pore.  Vitellarium  ])resent  not  only  in  the  lateral  regions  and  the  anterior 
lobe  of  the  body  but  also  on  the  whole  dorsal  side  of  the  posterior  two- 
thirds  of  the  median  region  enclosed  l)y  the  intestinal  trunks;  but  in  the 
latter  region  the  lobes  are  more  sp'arsely  distriljuted  than  in  the 
former.  Paired  yolk-ducts  formed  as  usual  by  the  union  of  large  ducts 
coming  fn^m  the  anter i(3r  and  the  posteri(3r  part.  Yolk-reservoir  and 
impaired  yolk-duct  as  usual.  Vagincd  opening  a  little  behind  the  common 
genital  opening  but  nearer  the  median  line  ;  ragimd  caned  proceeding, 
as  usual,  ])ackwards  and  inwards  with  numerous  convolutions,  forming 
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a  capacious  ovijiJal  rcceptacidum  scmtnis  at  aljout  two-thirds  of  its  whole 
course,  and  finally  opsning  into  the  yolk-re-JLn'X'oir.  Testes  numerous, 
globular,  present  not  only  in  the  median  region  posterior  to  the  ovarv, 
but  extending  on  both  sides  a  little  way  into  the  lateral  regions  of  tlie 
body.  Vas  deferens  formed  as  usual,  proceeding  at  first  forwards  on  the 
left  side  of  the  ovary  ;  fjrming,  also  as  usual,  a  large  loop  at  the 
front  end  of  the  ovary,  and  after  descril)ing  numerous,  complicated 
convolutifjns  it  enters  the  penis,  inside  whicli  it  expands  and  forms 
a  sort  of  vesicida  seminalis,  and  finally  opens  into  the  cavity  of  the 
penis  at  a  short  distance  from  its  apex. 

The  body  oï  this  species  is  no  transparent  that  even  in  alcoholic 
specimens  the  internsd  organs,  even  the  smallest  vasa  etferentia,  can  be 
seen  throui-h,  and  their  relations  ascertained  without  staininu'  and 
mounting'. 

o 

Hahital — Fin  of  TJ)ijniLus  sihi  (Jap.  Shibi). 

Locality — Osatsube    (Hokkaido);   collected    Ijy    Mr.   Xozawa  in 
whose  honour  it  is  named. 
Date — Not  recorded. 

6.  Tr'istomum  hipamsiticum,  n.  sp. 
(PI.  XXV,  figs.  4-8.) 
Body  elongated-oval,  about  6  mm.  long  by  3  mm.  broad,  with 
a  sudden  diminution  of  breadth  in  the  anterior  part  a  little  behind 
the  anterior  suckers  ;  with  the  anterior  border  slightly  convex  ;  with 
a  notch  at  the  posterior  end  of  the  body  ;  lateral  margins  entire,  with 
a  series  (of  about  sixty-two)  of  chitinous  corpuscles  like  those  of  Trist. 
0/// »a ??;;;/,  one  of  which  is  represented  in  fig.  5,  PI.  XXV;  the  series 
beginning  a  little  behind  the  anterior  suckers  at  the  point  where 
the  body  undergoes  a  sudden  increase  of  bretidth,  and  terminating  a 
little  before  reaching    the   posterior   sucker.     Anterior   sachers    nearly 
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circular.  Posterior  sucker  slightly  elliptical,  with  its  lorjger  axis  directed 
antero-posteriorly  and  with  a  diameter  equal  to  about  one-fifth  the 
length  of  the  body  proper  ;  with  a  marginal  membrane  and  with  its 
internal  surface  divided  into  areas  like  those  of  T.  Nozawae,  T.  ovale, 
and  T.  foliaceum.  Hooks  in  one  pair,  in  the  position  of  those  in  the 
species  just  mentioned,  solid,  straight,  bifurcating  at  the  proximal  end, 
with  a  pointed,  free  end  and  with  a  barb-like  process  near  it  (fig.  6,  PI. 
XXV);  0.1 11  mm.  long.  (In  the  specimen  on  which  I  made  the 
measurement,  the  hooks  of  the  two  sides  were  of  unequal  length,  that 
of  one  side  being  0.122  mm.  and  that  of  the  other  0.100  mm.,  thus 
giving  the  average  above  recorded.)  ]\IoiUh  small,  at  the  same  plane 
with  the  hinder  end  of  the  anterior  suckers,  rharijnx  divided  by  a 
constriction  into  two  unecpial  parts.  (JesopliiKjus  very  short.  Intes- 
tinal trunliS  continuous  with  each  other  some  distance  in  front  of  the 
posterior  sucker,  enclosing  an  elongated,  oval  area  a  little  less  than  half 
as  long  as  the  whole  body  ;  sending  out  numerous  (about  ten),  dendri- 
tic branches  on  the  (3uter  side  and  about  as  many  shorter  branches  on 
the  inner.  Common  (jenital  openinu  a  little  behind  the  anterior  sucker 
of  the  left  side,  about  midway  between  the  lateral  margin  of  the  body 
and  the  pharynx.  Penis  of  moderate  length,  club-shaped.  Ocarij  at 
the  hinder  end  of  the  anteri(jr  third  of  the  bodv,  of  a  similar 
form  t(3  that  (^f  T.  foliaceum.  Oviduct  arising  at  the  liv^nt  end  of 
the  ovary  in  the  median  line,  and  thence  proceeding  forwards  and 
towards  the  left  it  is  continued  into  the  ootyp  at  the  level  of  the  base 
of  the  penis.  Uterus  short,  opening  into  the  genital  atrium  al)out  mid- 
way between  its  external  pore  and  the  base  of  the  penis.  Vitcllarium 
confined  to  the  lateral  regi(3ns  and  the  anterior  lobe  of  the  body,  only 
accompanying  the  intestinal  branches  into  the  median  region.  Paired 
yolk-ducts,  yolk-reservoir,  and  impaired  yolk-duct  as  in  T.  j'ohacenm. 
Varjinal  opening  about  as  much  behind  the  common  genital  opening  as 
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this  is  behind  the  anterior  sucker,  but  a  little  nearer  the  median  line; 
vcujtnal  canal  swollen  at  the  Ijeginninijf,  then  becoming  very  tine,  and 
taking  the  usual  course  and  describing  some  convolutions,  opens  at 
last  int(j  the  yolk-reservoir  after  it  has  Ibrmed  an  elongated,  oval, 
capacious  receptacuhim  semi nis  just  in  front  of  the  reservoir.  Testes  nu- 
merous, irregularly  polygonal,  confined  to  the  median  regi(3n  between 
the  intestinal  trunks,  mostly  l)ehind  the  ovary. 

Habitai — Carapace  of  a  copepod,  probably  of  the  genus  Parapetahis, 
parasitic  on  the  gill  of  TJiijnnus  alhacom  (Jaj).  Söda-gatsuwo). 

Localitij — ]\Iisaki. 

Dalc—Awj-mt  1891. 

o 

Tokyo,  March  12,  1S04. 


254  ^-  GOTO. 


Analytical  Key  to  the  Species  described. 

Body  symmetrical  except  in  a  few  cases. 

f  ^  With  a  pair  of  spheroidal  suckers  witliin  the  month, 
and  with  numerous,  small,  flattened  suckers  on  both 
sides  of  the  caudal  disc  ;  body  sometimes  asym- 
metrical         MICROCOTYLE.  p.  185. 

""^Body  symmetrical,  about  3.2  mm.  long;  caudal 
disc  distinctly  separated  from  the  body  proper, 
about  T  the  total  length  of  the  body  ;  with  about 
25  suckers  on  each  side  ;  genital  atrium  armed 

with  slightly  curved,  conical  spines M.  caudata.  p.  18(î. 

"-Body  symmetrica],  slender,  about  5.5  mm. 
long  ;  caudal  disc  distinctly  set  off  from  the 
body  proper,  about  Jj  the  total  length  of  the 
body  ;  suckers  about  29  on  each  side  ;  genital 
atrium  armed  with  slightly  curved,  conical 
spines      generally      longer     than     those     of 

jl/.  caudata M.  scbastis.  p.   187. 

"^Body  symmetrical,  slender,  about  4  mm.  long; 
caudal  disc  distinctly  set  off  from  the  body 
proper,  a  little  longer  than  \  the  whole  length 
of  the  body  ;  suckers  about  50  on  each  side  ; 
genital  atrium  armed  with  conical  spines  about 

0.005  mm.  long M.  elegans.  p.  188. 

**Body  slightly  asymmetrical,  elongated,  thick, 
6-lOmm.  long;  caudal  disc  not  distinctly  separat- 
ed from  the  body  proper,  somewhat  longer 
than  ;\  the  total  length  of  the  body  ;  suckers 
about  42  on  one  side  and  23  on  the  other  ; 
intestinal    branches     forming    a    complicated 
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network  ;  genital  atiinm  armed  with  straight 

spines  consisting  of  a  hemispherical,  basal  por- 
tion and  a  straight,  spinous,  distal  portion... M.  reticulata,  p.  189. 
^^5  Body    .'symmetrical,    slender,   about   3.3  mm. 

long  ;  caudal  disc  not  distinctly  separated  from 

the   body  proper,   very  short,    isosceles-trape- 
zoidal, with  about  10  suckers  on  each  side  ; 

genital  atrium  armed  with  20  long,  chitinous 

rods  arranged  in  a  circle M.  truncata.  p.  191. 

"6  Body  symmetrical,  fusiform,  about  2  mm.  long  ; 

caudal  disc  not  separated  by  a  constriction  from 

the  body  proper,  nearly  h  the  total  length  of 

the  body,  with  about  80  or  more  suckers  on 

each  side  ;  genital  atrium  armed  with  short, 

conical  spines    M.  fusiform  is.  p.  192. 

^■"  Body  symmetrical,  anterior  portion  slender  but 

the  remaining  portion  broader,  about  4.2  mm. 

long  ;  caudal  disc  not  separated  from  the  body 

proper    by    a    constriction,  »with    about     30 

suckers  on  each  side  ;  genital  atrium  with  a 

cup-shaped  organ,  the  internal  surface  of  which 

is  covered  with  straight,  conical  spines  con- 
sisting of  a  hemispherical,  basal  and  a  spinous, 

distal  portion     M.  chiri.  p.  193. 

"^  Body  prominently  asymmetrical,  slender,  about 

4  mm.  long  ;  caudal  disc  slender  and  pointed  at 

the  end,  making  an  angle  with  the  body  proper, 

with  about  75  suckers  on  one  side  and  GO  on 

the  other  ;  genital  atrium  with  a  bell-shaped 

organ,  and   armed  witli   two  sets   of  slender, 

chitinous  rods,  one  of  which  is   hook-shaped 

and  short,  and  the  other  slightly  curved  and 

long     M.  sciaenae.  p.  194. 

i  -  Body  always  symmetrical  ;  with  a  pair  of  spheroidal 
suckers  within  the  mouth,   and  with  four   pairs  of 
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small,  boan-sliaped,  sessile  suckers  arranged  in 
straight  lines  on  each  side  on  the  ventral  surface  of 
the  hindmost  portion  of  the  body  ;  penis  consisting 
of  three  bulbs  armed  with  long,  hollow  spines  ;  with 

chitinous  hooks  at  the  posterior  end  of  the  body    ...OCTOCOTYLE.  p.  203. 
"1  Body  thick,  about  4   mm.  long  ;  with  a  single 

pair  of  hooks  at  the  posterior  end  of  the  body  ; 

penis  spines  in  5  pairs      0.  major,  p.  203. 

"2  Body  thick,  about  2  mm.  long  ;  with  two  pairs 

of  hooks  at  the  posterior  end  of  the  body,  the 

inner  pair  being  filiform  ;  penis  spines  in  G 

pf^ii^.g 0.  minor,  p.    20.5. 

i  ^  Body  always  symmetrical  ;  with  a  pair  of  spheroidal 
suckers  within  the  mouth,  and  with  four  pairs  of 
hemispherical  suckers  arranged  in  a  semicircle  or  a 
horse-shoe  shape  at  the  posterior  end  of  the  body, 
mostly  [  provided  with  pedicels  ;  penis  spherical  and 
with  a  certain  number  of  hooks  ;  without  any  hook 

at  the  posterior  end  of  the  body DICLIDOPHOKA.  p.  207. 

-••iBody  elongated,  C.\-8  mm.  long,  in  form 
like  that  of  the  leaf  of  a  rose  with  a  narrow 
anterior  portion;  with  the  four  pairs  of 
hemispherical  posterior  suckers,  arranged  in  a 
semicircle  at  the  top  of  long  pedicels  ;  penis 

with  0  hooks       D.  smaris.  p.  207. 

"-  ]lody  elongated,  not  so  broad  as  in  the  preced- 
ing, about  8  mm.  long;  i)osterior  suckers 
hemispherical,  with  long  pedicels  and  arranged 

in   a   semicircle;  penis  with  8  hooks     D.  elongata.  p.  210. 

•'î'Body  elongated-oval,  about  5  mm.  long; 
posterior  suckers  hemispherical,  sub-sessile, 
arranged  in  a  semicircle;  penis  with  G  hooks... D.  sessilis.  p.  212. 
^''■*Body  long  and  slender,  spatulate,  5-15  mm. 
long,  with  a  long,  slender  posterior  portion  ; 
posterior     suckers      sessile,     semi-ellipsoidal, 
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arranged   in   a  Iiorse-shoe  shape  ;  penis  with 

10  hooks     D.  tetroJonis.  p.  213. 

i^  Body  always  symmetrical  ;  with  a  pair  of  exceedingly 
small  spheroidal  suckers  within  the  mouth,  and  with 
four  pairs  of  semi-ellipsoidal  suckers  at  the  posterior 
end  of  the  body,  the  innermost  pair  of  which  is 
considerably  smaller  than  the  others  ;  with  two  pairs 
of  hooks  between   the   innermost  pair  of  posterior 

suckers HEXACOTYLE.  p.  217. 

*iBody  acutely  pointed  in   front,  broad   in  the 
middle  portion  as  well  as  at  the  posterior  end, 
about  11   mm.  long;  with  the  outer  pair  of 
hooks  at  the  posterior  end  solid,  about  0.09 
mm.  long  ;  vagina  armed  with  chitiuous  teeth.H.  acuta,  p.  217. 
"'•■-Body  with  a  lateral  swelling  ou  each  side  close 
to   the  front  end,    w'ith   the   anterior   portion 
slender,  broad  in  the  middle  part  as  well  as  at 
the  posterior  cud,  about  18  mm.  long;  with  the 
outer  pair  of  hooks  hollow  and  about  0.125  mm. 
long;  vagina  armed  with  chitiuous  teeth        ...II.  grossa.  p.  220. 
I^Body  always   symmetrical,   elongated  and  slender; 
with  an  ellipsoidal  sucker  around  the  mouth-cavity  ; 
with  three  pairs  of  hemispherical    suckers    at   the 
posterior  end  of  the  body,  each  with  a  semicircular 
chitiuous  rod  with  a  claw  at  one  end  ;  with  a  sub- 
cylindrical  appendage  projecting  from  between  the 

foremost  pair  of  suckers ONCHOCOTYLE.  p.  223. 

'"^Posterior  suckers  arranged  in  a  horse-shoo 
shape  ;  appendage  bifid  at  the  extremity,  with 
a  pair  of  small  suckers  at  the  bifid  end,  and  a 

pair  of  hooks  between  them      0.  spinacis.  p.  22i. 

f  ^  Body  always  symmetrical,  flat,  heart-shaped  ;  with 
a  rudimentary  sucker  arouud  the  mouth;  with 
a  circular  posterior  sucker,  the  internal  surface  of 
which  is  divided  into  a  subceutral  and  seveu  peri- 
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plierai  areas  ;  with  a  pair  of  hooks  iu  the  sides  of  the 

hindmost  peripheral  area    CALICOTYLE.  p.  226. 

"iBody  very  flat,  ovate,  about  8  mm.  by  5  mm.; 
posterior  sucker  sessile,  with  a  diameter  equal 
to  about  i  the  total  length  of  the  body  ;  with 
two  pairs  of  sac-like  sticky  glands  opening  by 
means  of  long  necks  at  the  anterior  end  of  the 
body;  tubular  chitinous  penis  very  long  and 
twice  bent  on  itself;   hooks  about  0.5G  mm. 

long     C.  Mitsukurii.  p.  227. 

fBody  always  symmetrical,  without  any  anterior 
sucker,  but  with  a  large,  circular  posterior  sucker, 
the  internal  surface  of  which  is  divided  by  eight 
radial  spokes  into  as  many  equal  secants  ;  two  of  the 
posterior  radial  spokes  on  either  side  of  the  median 
line  each  with  a   strong   hook  ;   with   two   pairs   of 

ocular  spots  in  front  of  the  pharynx MONOCOTYLE.  p.  230. 

"1  Body  elongated,  flattened,  about  3  mm.  long  ; 
mouth  sub-terminal,  large  ;  sucker  sub-basilar  ; 
hooks  strongly  recurved  at  the  end  but  straight 
in  the  remaining  portion,  and  with  a  barb-like 
process  near  the  recurved  end  ;  about  0.12  mm. 

long M.  Ijimae.  p.  230. 

f^Body  flat,  oval,  ovate,  or  circular;  with  a  pair  of 
saucer-shaped  anterior  suckers  on  either  side  of  the 
mouth,  and  a  circular  sucker  at  the  posterior  cud  of 
the  body. 

"^Internal  surface  of  the  posterior  sucker  not 
divided  into  areas,  and  with  three  pairs  of 
hooks  ;  anterior  suckers  connected  together  by 

a  membrane      EPIBDELLA.  p.  233. 

§^Body   elongated-oval,   flat,   about  4    mm. 
long  ;    anterior   suckers    nearly    circular  ; 

posterior  sucker  circular E.  Ishikawae.  p.  234. 

§2  Body    squarish-oval,    flat,    about   2  mm. 
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long  ;  antoi-ior  snclvors  elliptical  ;  posterior 

sucker  with  a  pair  of  notches  on  its  anterior 

and   posterior  borders       E.  ovata.  p.  235. 

•2  Internal  surface  of  the  posterior  sucker  divided 

into  a  central  and  seven  peripheral  areas TRISTOMUM.  p.  238. 

§iBody  broadly  ovate,  about  8  mm.  by  7 

mm.;    anterior     border    concave,    lateral 

margin    finely    sinuate,    with    about    58 

chitinous    corpuscles;     posterior     sucker 

small,  not  reaching  the  posterior  end  of 

the  body  proper,  with   the   central   area 

regularly   heptagonal   and   with   a   small 

triangular  accessory  area  on  each  side  of 

the  hindmost  peripheral  area T.  sinuatum.  p.  239. 

§2 Body  broadly  oval,   about  13  mm.  by  12 

mm.  or  larger;  anterior  border  convex; 

lateral     margin      entire,     without     any 

cJjitinous      corpuscle  ;     posterior     sucker 

large,  with  a  diameter  equal  to  about  i 

the  length  of  the  body  proper  and  pro- 
jecting beyond  it  by  one-third  of  its 
diameter,  with  the  central  area  9-sided... T.  ovale,  p.  241. 
§^Body  oval,  about  11.5  mm.  by  18  mm., 
with  the  breadth  greater  than  the  length  ; 
anterior  border  concave  ;  lateral  margin 
entire,  with  numerous  transverse  series 
of  chitinous  corpuscles,  each  series  con- 
sisting at  most  of  five  corpuscles  ;  posterior 
sucker  small,  barely  reaching  the  posterior 
end  of  the  body  proper  ;  with  the  central 
area  regularly   heptagonal   and  raised   a 

little  above  the  peripheral  areas     T.  rotundum.  p.  245. 

§^  Body  elongated  and  slightly  ovate,  about 
G    mm.     by     8     mm.;     anterior     border 
-shaped;  lateral    margin    entire    and 
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cTestitutc  of  cliitinous  corpuscles  ;  posterior 
sucker  tolerably  large,  slightly  elliptical, 
with  the  central  area  9-sidctl,  projecting 
beyond  the  body  proper  by  i  of  its  length. T.  foliaceum.  p.  248. 
§5  Body  elongated-ovate,  about  12  mm.  by  7 
mm.;  anterior  border  truncate  ;  lateral 
margin  entire,  without  any  cliitinous 
corpuscle  ;  posterior  sucker  slightly  ellipti- 
cal, tolerably  large,  with  the  central  area 

9-sided        T.  Nozawae.  p.  249. 

§''Body  elongated-oval,  about  ö  mm.  by 
3  mm.;  anterior  border  slightly  convex  ; 
lateral  margin  entire  and  with  a  series  of 
about  G2  cliitinous  corpuscles  ;  posterior 
sucker  slightly  elliptical,  of  moderate  size, 

with  the  central  area  9-sided    T,  biparasiticum.  p.  251. 

Body  always  asymmetrical. 

i^With  a  pair  of  spheroidal  or  egg-shaped  suckers 
within  the  mouth  and  with  an  unequal  number  of 
generally  small,  flattened  suckers  on  either  side  of 
the  posterior  part  of  the  body  ;  destitute  of  any  hook 

at  the  j)osterior  end  of  the  body AXINE.  p.  19G. 

*i  Body  with  the  form  somewhat  like  that  of 
the  blade  of  the  Turkish  sword,  flat,  about  10 
mm.  long,  with  one  side  of  the  caudal  disc 
making  an  obtuse  angle  with  the  correspond- 
ing side  of  the  body  proper;  with  about  30 

suckers  on  one  side  and  9  on  the  other   A.  heterocerca.  p.  197. 

■••-  Body  curved  towards  one  side,  elongated,  flat, 
about  5  mm.  long;  with  one  side  of  the  caudal 
disc  making  an  acute  angle  with  the  corres- 
ponding side  of  the  body  proper  ;  caudal  disc 
with  about  25  suckers  on  one  side  and  only  one 
(or  perhaps  two  or  tliree?)  on  the  other  ...A.  aberrans.  p.  198. 
"■3  Body  triangular.   Hat,   sliort  and  broad,  about 
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1.5  mm.  hug;  witli  one  side  of  the  caudal 
disc  making  ^vitli  the  corresponding  .side  of  the 
body  a  less  acute  angle  than  in  A  aherrans  ; 
caudal  disc  with  about  30  suckers  on  one  side 
and  only  G  on  the  other  ;  genital  atrium  with 
a  cup-shaped  organ,  the  internal  .surface  of 
which  is  covered  with  straight  conical  sphies...A.  triangularis,  p.  200. 
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Explanation  of  Plates. 

Abbreviations  common  to  all  the  figures. 


ant.  suclc. 

hi- 

biil.  ej.    ... 
cat),  ije.  int. 
chit. 

cir.  7)1  xs. 
iVkkj.  mus, 
line.  ej.  ... 

d.    v.  771US. 

e.V.  op. 

e.r.  c.  ni 

e.r.  sac.  . 
e.V.  ves.  . 
(I en.  oj).  . 
int. 
int.  c. 
int.  c.  771. 
I.  7nus.  . 
mes.  c.  . 
mes.  71.   . 

7)lllS. 

7ie)T. 
7ierr.  c.  . 
oesoph.   . 
out. 
or 

OVil. 

jit')i. 
2>en' . 


.  anterior  sucker. 

.  brain. 

.  bulbus  ejaculatorius. 

.  canalis  genito-intestinalis. 

.  cliitinous  piece  or  framework  of  the  sucker. 

.  circular  muscle. 

.  diagonal  muscle. 

.  ductus  ejaculatorius. 

.  dorso-ventral  muscle. 

.  excretory  opening. 

.  external  circular  muscle. 

.  terminal  excretory  sac. 

.  excretory  vessel. 

.  genital  opening. 

.  intestine. 

.  intestinal  cell. 

.  internal  circular  muscle. 

.  longitudinal  muscle. 

.  mesenchyma  cell. 

.  mesenchyma  nucleus. 

.  muscle. 

.  nerve. 

.  nerve-cell. 

.  oesophagus. 

.  ootyp. 

.  ovary. 

.  oviduct. 

.  penis. 

.  cliitinous  penis. 
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]>h(ir 

pharynx. 

])Jt(ir.  fjl.         

pharyngeal  gland. 

])Jicir' .  (jl' 

duct  or  opening  of  the  pharyngeal  gland 

jms.  suck 

posterior  sucker. 

jtros.  (jl.           

prostate  gland. 

proH  .  (fl' 

duct  of  the  prostate  gland. 

prej)]i(ir.          

prepharynx. 

rail,  vuts 

radial  muscle. 

rec.  sem 

receptaculum  seminis. 

S(d.  (jl 

salivary  gland. 

sal' .  <jl' 

duct  of  the  sah  vary  gland. 

sh.  ill 

shell-gland. 

spliin 

sphincter  muscle. 

stich-,  (jl 

sticky  gland. 

tes 

testis. 

vt 

uterus. 

V.  ilef.    

vas  deferens. 

vcifj 

vagina. 

vaij.  can 

vaginal  canal. 

vit 

vitellarium. 

Z//.-.C 

yolk-cell. 

tili.  duct.          

yolk-duct. 

yk.  res 

yolk-reservoir. 
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PLATE   III. 


Plate    HI. 

MlCEOCOTYLE     S  K  BASTI  S. 

Fig.     1.     Cliitinnns  framework  of  tlie  posterior  sucker,      x  204  diam. 

]\I  I  C  R  O  C  0  T  Y  L  F.    lî  F,  T  I  C  r  L  A  T  A. 

Fig.     2.     Semi-diagramnmtic  representation  of  the  intestine. 
,,      3.     A  small  ventral  portion  of  a  cross-section  of  the  body  near  its  anterior 
end  ;    to    show  the  sticky  glands,  a,  foremost  end  of  the  mouth-cavity. 
X  30o  diam. 
,,      4.     A  small  ventral  portion  of  a  cross-section  of  the  lateral  part  of  the  body. 
X  305  diam. 

MiCR'OCOTYLE     CHIRI. 

Fig.     5.     A  small  ventral  portion  of  a  median  sagittal  section  of  the  body  some 
distance  in  front  of  the  ovary,      x  305  diam. 

M  I  C  R  0  C  0  T  Y  L  E     T  R  T'  N  C  A  T  A. 

Fig.     C.     A  small  portion  of  the  mesenchyma  lying  just  inwards  to  the  intestinal 
trunk.     X  305  diam. 

MiCROCOTYLE     C  AU  DATA. 

Fig.     7.     A  small  portion  of  the  cross-section   of  the  body  through  the  front  end 

of  the  anterior  sucker  ;  to  show  the  sticky  glands,      x  400  diam. 
„      8.     Anterior  end  of  the  body  ;  to  show  the  muscular  fibres  attached  to  the 

suckers. 
„       9.     A  small  portion  of  the  mesenchyma  lying  just  inwards  to  the  intestinal 

trunk.      X  305  diam. 
„     10.     Median  portion  of  the  cross-section  of   the  body   a   little  in  front  of  its 

middle,      x  305  diam. 
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PLATE  IV. 


Plaie    IV. 

Fig.  1.     MiciiocoTYLE   sEEASTis.      MeclicUi   sagittal   section   of   the   pharynx. 
X  805  diam. 
„    2.     MicRocoTYLE   RETICULATA.     Median  portiou  of  a  cross-scctiou  of  the 

body  through  about  the  middle  of  the  pharynx,      x  204  diam. 
„    3.     The   same.      Horizontal    (optic)   section   of   the   pharynx,    showing    the 

muscles  ;  from  a  small  individual,      x  305  diam. 
„    4.     MicRocoTYLE   S E 13  A sJT I s.     Longitudinal  SGction  of  the  ootyp,  showing 

the  shell-glands,      x  305  diam. 
„    5.     The   SAME.     One-half  of  the  cross-section  of  the  body  just  through  the 

anterior  end  of  the  brain  ;  to  show  the  nerve  cells  {(().      x  305  diam. 
,,    G.     MicROcoTYLE   FUSiFORMis.     A  cross-sectioH  of  the  body  at  the  level 

of  the  origin  of  the  posterior  nerves,      x  305  diam. 
„    7.     MicROCOTYLE   GAUD  AT  A.      Lateral   portion   of  a   cross-section  of  the 

body.      X  305  diam. 
„    8.     T  H  E   s  A  M  E.     Median  portion  of  a  cross-section  of  the  body  through  the 

region  of  the  ovary.     The  yolk-duct  was  filled  with  yolk-cells,  but  these  are 

not  drawn  in  the  figure,      x  305  diam. 
,,    9.     The   SAME.     A  portion  of  the  section  of  the  ovary  near  the  oviduct  end. 

X  305  diam. 
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PLATE  V. 


Plate    V. 

Fig.  1 — 4  represent  median  sagittal  sections. 
Fig.  1.     MicROcoTYLE   FUSIFORM  IS.      X  305  tliam. 
,,    2.     Micro  COT  Y  LE   elegans.      x  305  diam. 
,,    3.     MiCROcoTYLE   c  AU  DATA.      X  305  diaiu. 
„    4.     MicRocoTYLE   CHiRi.      X  204  diam. 
„    5.     MicRocoTYLE    RETICULATA.     Median  portion  of  the  cross-section  of 

the  body  throngli  tlie  vaginal  opening,      x  204  diam. 
„    G.     The   .SAME.     Median  portion  of  a  cross-section  of  the  body  through  the 

terminal  portion  of  the  vas  deferens  (6th  section  from  the  common  genital 

opening,  each=0.01  mm.),      x  204  diam. 
,,    7.     MicRocoTYLE   T R u N c A T A.      A  Small   portioii   of  a  horizontal  section 

of  the  testes,     x  305  diam. 
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PLATE  VI. 


Plaie    VI. 

Fig.  1.     MicRocoTYLE   SEE  A  ST  IS.     Median  Sagittal  section  through  the  region 

of  the  genital  atrinm.     x  305  cliara. 
„    2.     MicRocoTYLE   S  c I A  E N  A E.     Median  Sagittal  section  through  the  region 

of  the  genital  atrium,      x  305  diam. 
„    3.     M I  c  R  0  c  0  T  Y  L  E  c  A  u  D  A  T  A.     Successivc  stages  of  spermatogenesis,      x  305 

diam.     For  detailed  description  see  p.  80  of  the  text. 
„    4.     DiPLozooN  NippoNicuM.    Successive  stages  of  spermatogenesis,     x  427 

diam.     In  u  and  h  only  the  nucleus  is  represented  ;  and  in  c  and  d  the  tail 

is  cut  short.     For  detailed  description  see  p.  88  of  the  text. 
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PLATE  VIL 


Plate   VII. 

AXINE    HETEROCERCA. 

Fig.  1.     The  whole  worm  viewed  from  the  dorsal  side  ;  from  a  specimen  killed  under 

a  slight  pressure,    .r,  dorsal  opening  of  unknown  nature  {rf.  fig.  4,  PI.  YIII)  ; 

*,  point  of  junction  of  the  yolk-duct  and  the  vaginal  canal. 
„    2.     I,  Chitinous  framework  of  the  posterior  sucker.       x  73  diam.     //,  terminal 

portion  of  the  posterior  arm  of  the  median  u-shaped  piece.     Free-hand. 
,,    3.     Ovarian  ova  near  the  oviduct  end.      x  305  diam. 
,,    4.     Section  of  the  posterior  sucker  parallel  to  the  median  piece  of  the  chitinous 

framework,      x  204  diam. 

AxiNE    ABERRANS. 

Fig.  5.     The  whole  worm  viewed  from  the  dorsal  side. 
„    C.     a,  chitinous  armature  of  the  terminal  portion  of  the  vas  deferens,      x  305 
diam.     b,  the  same  of  the  vagina,     x  305  diam. 

A  X  IN  E    TRIANGULARIS. 

Fig.  7.     The  whole  worm  viewed  from  the  ventral  side. 
,,    b.     (I,  cup-shaped  organ  of  the  genital  atrium,      x  204  diam.     b,  spine  of  the 
same,      x  4G0  diam. 
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PLATE  VIII. 


Plaie    VIII. 

Ax  I  NE    HETEROCEIÎCA. 

Fig.   1.     A  portion  of  tlio  cross-section  of  the  body  some  distance  behind  the  common 

genital  opening,      x  20i  diam. 
,,    2.     A  small  portion  of  the  cross-section  of  the  body  through  the  anterior  part 

of  the  brain,      x  204  diam.     a,  nerve  cells. 
,,    3.     Median  sagittal  section  of  the  body  through  the  region  of  the  common 

genital  opening,      x  204  diam. 
,,    4.     ]\Iedian  sagittal  section  through  the  vagina,      x  204  diam.     a;  an  opening 

of  unknown  nature, 
,,    5.     Ovary  and  the  genital  ducts  adjoining  it.      x  50  diam. 
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PLATE   IX. 


Plate    IX. 

OCTOCOTYLE    MAJOR. 

Fig.     1.     The  whole  worm  viewed  from  the  ventral  side.     From  a  specimen  killed 

under   the  pressure  of  u  cover-slip,  and  therefore  much  broader  than  it 

really  is. 
„      2.     Hooks  at  the  posterior  end  of  the  body,  with  muscular  fibres  attached, 

X  204  diam. 
,,      3.     Chitinous  framework  of  the  posterior  sucker  viewed  from  one  side,      x  305 

diam.     The  piece  b  is  paired. 
,,      i.     One  of  the  posterior  suckers  viewed  entire  in  profile,      x  305  diam. 
,,      5.     Penis  viewed  in  its  natural  position  from  the  ventral  side.       x  305  diam. 

For  clearness'  sake  the  spines  are  drawn  fewer  than  they  really  are. 
„      0.     Ovarian  ova  near  the  oviduct  end.      x  305  diam. 

0  C  T  O  C  O  1  Y  L  K    M  1  N  0  K  . 

Fig.     7.     The  whole  worm  viewed  from  the  ventral  aide.     From  a  specimen  killed 

free  with  hot  sublimate.     The  nervous  system  is  shaded  with  parallel 

lines. 
„      8.     Anterior  end  of  the  body.       x  305  diam.     To  show  the  attachment  of 

muscular  fibres  to  the  anterior  suckers. 
„      0.     Hooks  at  the  posterior  end  of  the  body,     a,  outer  pair  ;  x  305  diam.     b, 

inner  pair  ;    x  427  diam. 
„     10.     Chitinous  framework  of  the  posterior  sucker  viewed  from  one  side,     x  305 

diam.     The  piece  h  is  paired. 
,,    11.     Female  genital  ducts  viewed  from  the  ventral  side.     Free-hand. 
,,    12.     Median  sagittal  section  through  the  region  of  the  genital  atrium.       x  305 

diam. 
„    13.     Penis  viewed  in  its  natural  position  from  the  ventral  side.       x  305  diam. 

The  spines  are  represented  one  less  than  they  really  are. 
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PLATE  X. 


Plate    X. 

D  I  C  L  I  I  '  O  P  H  0  K  A    T  E  T  R  0  D  0  N  I  S  . 

Fig.     1.     The  whole  worm  viewed  from  the  ventral  side.     The  uterus  is  greatly 

distended  by  the  numerous  eggs  which  it  contains. 
,,      2.     Surface  view  of  the  whole  worm,  from  the  ventral  side,      x  5  diam. 
,,      3.     Anterior  part  of  the  body  in  profile. 
,,      4.     Cross-section  througli   the  slender  stalk-like  portion  of  the  body,      x  73 

diam. 

DiCLIDOPHOEA    SESSILIS. 

Fig.     5.     The  whole  worm  viewed  from  the  ventral  side.     Nervous  system,  chiti- 

nous  framework  of  the  suckers,  and  cgg-.shells  yellow  ;  excretory  system 

indigo-blue  ;  muscle  of  the  posterior  suckers  red. 
„      0.     Anterior  end  of  the  body  ;  to  show  the  muscular  hbres  attached  to  the 

anterior  suckers,      x  73  diam. 
,,      7.     (/,   hook  of  the  penis  a  little  in  profile,     h,  basal  portion  of  the  same 

viewed  from  the  front.     IjoUi  x  3U5  diam. 
,,      8.     Ovarian  ova  near  the  oviduct  end.      x  305  diam. 

DiCLIDOPHOEA    ELONGATA. 

Fig.     9.     The  whole  worm  viewed  from  the  ventral  side.     Nervous  system  yellow. 
,,    10.     (I,   hook  of  the  penis  a  little  in  profile.     //,    basal  portion  of  the  same 
viewed  from  the  front.     Both  x  305  diam. 
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PLATE  XL 


Plate    XI. 

DiCLIDOPHORA    SESSILIS. 

Fig.  1.     Cross-section  of  the  body  through  the  posterior  part  of  the  pharynx;  to 

show  a  pair  of  gigantic  ganghonic  colls  {)U'n\  c).      x  204  diam. 
„    2.     A  portion  of  a  cross-section  of  the  body  two  sections  (each  ^^^  0.01  mm.) 

behind  the  one  represented  in  fig.  1  ;  to  show  the  ganghonic  cells  {hoc.  c.) 

at  the  root  of  the  posterior  nerves,      x  204  diam. 
,,    3.     A  small  ventral  portion  of  the  right  side  of  a  cross-section  of  the  body. 

X  305  diam. 
,,    4.     An  almost  median  sagittal  section  of  the  body  through  the  region  of  the 

common  genital  opening,      x  204  diam. 
,,    5.     Median  portion  of  a  cross-section  of  the  body  through  the  reccptdculum 

seininia  at  the  level  where  it  communicates  with  the  oviduct,      x  204  diam. 
,,    G.     Diagonal  muscular  fibres,  together  with  a  few  longitudinal  fibres  ;  drawn 

from  a  specimen  in  toto.      x  805  diam. 
„    7.     Mesenchyma  cells  adjoining  the  oviduct  end  of  the  ovary,     x  305  diam. 

Drawn  from  a  specimen  //(  toto. 

DiCLIDOPHORA    E LONG  ATA. 

Fig.  8.     Three  lobes  of  the  vitellarium.     x  305  diam. 
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PLATE  XII 


Plate    XII. 

DiCLIDOPHOEA    ELONGATA. 

Fi".  1.     Cliitinoiis  frame-work  of  the  posterior  sucker  in  surface  view,      x  about  73 
diam.     The  semicircular  series  of  chitinous,  rod-shaped  pieces  are  repre- 
sented only  in  one  quadrant. 
„    2.     One  of  the  semicircular  series  of  chitinous,  rod-shaped  pieces  represented  in 
the  preceding  figure,      x  204  diam. 

DiCLIDOPHORA    SESSILIS. 

Fig.  3.     Optic  cross-section  of  the  prismatic  fibres  of  the  posterior  sucker  ;     x  305 
diam. 
4.     Section  of  a  posterior  sucker  parallel  to  the  length  of  its  pedicel,     x  204 
diam. 

H  E  X  A  C  O  T  Y  L  E    ACUTA. 

Fig.  5.     Median  part  of  a  cross-section  of  the  body,   to  show   the  prostate  glands 
Ventral  side  below,     x  204  diam. 
„    G.     Median  sagittal  section  through  the  region  of  the  genital  opening.       x  73 
diam.     The  vas  deferens  opens  into  the  genital  atrium  in  the  next  section. 
7.     Section  of  the  hinder  extremity  of  the  body  at  a  right  angle  to  the  posterior 
border,  to  show  the  structure  of  the  sucker,      x  73  diam. 

Hexacotyle  gross  a. 

Fig.  8.     One  of  the  intestinal  trunks  near  its  hinder  end,  in  a  surface  view,      x  73 
diam. 
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PLATE  XIII. 


Plate    XIII. 

H  E  X  A  C  0  T  Y  L  E    ACUTA. 

Fig.  1.     The  whole  worm  viewed  from  the  voiitral  side.     From  a  specimen  killed 
under  a  slight  pressure. 

2.  Hooks  at  the  posterior  extremity  of  the  body,      x  204  diam. 

3.  Glutinous   pieces   of  the  posterior  sucker.       x  204  diam.     a,  that  at  the 
anterior  end  ;  h,  that  at  the  middle  ;  c,  that  at  the  posterior  end. 

HeXACOTYLE    GBO s  sa. 

Fig.  4.     The  whole  worm  viewed  from  the  ventral  side.     Nerve  yellow  ;  excretory 
vessel  indigo-blue. 
5.     Hooks  at  the  posterior  extremity  of  the  body,     x  204  diam. 
,,    G.     Chitinous  pieces  of  the  posterior  sucker,  a,  b,  c  as  in  fig.  3. 
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PLATE  XIV. 


Plate    XIY. 

Hexacotyle  acuta. 

Fig.  1.     Central  part  of  the  genital  organs,  viewed  from  the  ventral  side,      x  about 
50  diam. 
,,    2.     A  small  portion  of  the  mesoncliyma,   from  tlie  lateral  part  of  the  body. 

X  204  diam. 
„    3.     Section  through  the  vaghia.      x  204  diam. 
„    4.     Same  as  fig.  1  ;  showing  the  ducts. 

„    5.     Terminal  part  of  the  genital  ducts,  viewed  from  the  ventral  side,      x  50 
diam. 

Hexacotyle  grossa. 

Fig.  0.     A  small  portion  of  the  mesenchyma,  from  the  lateral  part  of  the  body. 
x204  diam. 
„    7.     Central  part  of  the  genital  organs,  viewed  from  the  ventral  side,      x  73 
diam. 


Jour.  Sc.  Coll.  Vol.  VIII.  PI.  XIV 


vU-' 


^'^ 


ovd.  IV- 

Jef. 


'^:«k%         int. 


rJc.diu 


\ 


vay.ean  ■ 


l'.def. 


yrli.thiil 


m 
^ 


,/>/. 


^ 


x'iJar/. 


/: 


l'a  ff.  CMTI .  / 


qrn.op. 


(f/i/id. 


lit. 


v.M- 


H     r^^     H 


f.  i^ 


,/„,-.s„  I . 


4^.  "■" 


voff.ean.  -j 


lej: 


Vf 


1^1 


^■'t^i- 


■•ft/t.f/r.i/i/ . 


*i^t 


vJef. 


Aurt/>r    firt . 


lit. 


or(/. 


■■-\  r 


x'k.ffnri. 


1.   Kamii/a  lH'i. 


PLATE  XV. 


Plaie    XV. 

On'CHOCOTYLE   spinacis. 

Fig.     1.     The  whole  worm  viewed  from  the  dorsal  side  ;  from  a  specimen  killed  free 
with  hot  sublimate.     With  the  main  excretory  vessels. 
,,      2.     The  same  in  outline,  with  the  nervous  system. 

3.     Median  sagittal  section  through  the  anterior  end  of  the  body.       x  204 
diam. 
„      4.     Cross-section  of  the  anterior  sucker  through  the  beginning  of  the  pos- 
terior one-third  of  its  length,      x  204  diam. 
5.     One  of  the  hooks  at  the  extremity  of  the  caudal  appendage,     x  305  diam. 
,,      G.     Ovarian  ova  near  the  oviduct  end.      x  204  diam. 
„      7.     Cross-section  of  the  intestine,      x  204  diam. 

„      8.     Cross-section  of  one  of  the  posterior  suckers.       x  73  diam.     chit',  space 
left  by  the  breaking  away  of  the  chitinous  supporting  rod. 
9.     Chitinous  supporting  rod  of  the  posterior  sucker,      x  204  diam. 
„    10.     Median  portion  of  a  cross-section  of  the  body   (22nd  section  behind  the 
genital  opening),      x  204  diam. 
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PLATE  XVI. 


Plaie    XVI. 

Omchocotyle  spimacis. 

Fig.  1.  Cross-section  tliroiigh  one  of  the  bifarcatecl  ends  of  the  caudal  appendage, 
to  show  the  structure  of  the  small  sucker,      x  204  diam. 

„    2.     Sagittal  section  through  the  same,      x  204  diam. 

„    3.     Cross-section  of  the  body  through  the  region  of  the  ootyp.      x  73  diam. 

,,    4.     A  portion  of  the  section  represented  in  fig.  3.      x  204  diam. 

„    5.     Cross-section  of  the  uterus  near  the  ootyp.      x  204  diam. 

„    6.     Cross-section  of  the  uterus  more  removed  from  the  ootyp.      x  204  diam. 

,,  7.  Median  sagittal  section  through  the  region  of  the  genital  opening.  x  204 
diam.     Only  the  ventral  side  is  represented  in  detail. 

„  8.  Median  portion  of  a  cross-section  of  the  body  not  much  removed  from  the 
genital  opening,      x  204  diam. 
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PLATE  XVII. 


Plate    XVH. 

M  O  N  0  C  0  T  Y  L  E    I  J  I  M  A  E  . 

Fig.  1.     The  whole  worm  viewed  from  the  ventral  side  ;  from  a  specimen  killed 

under  the  pressure  of  a  cover-slip.     The  body  is  therefore  represented  a 

little  broader  than  it  really  is.     With  the  nervous  system  shaded  with 

parallel  lines. 
„      2.     The  same  with  the  excretory  system. 
„      3.     A  portion  of  the  radial  section  of  the  posterior  sucker  along  one  of  the 

radial  spokes,      x  305  diam. 
„      i.     Cross-section   of  the   body   and   sut;ker  through   the  stalk  of  the   latter. 

X  73  diam. 
„      5.     Median  sagittal  section  of  the  same,      x  73  diam. 
,,      (J.     A  small  portion  of  tlie  part  marked  ///.  in  fig.  5,  to  show  the  sticky  glands. 

X  305  diam. 
„      7.     Striated  muscular  fibres  of  the  sucker,      x  305  diam. 
,,      8.     Cross-section  of  one  of  the  radial  spokes  of  the  posterior  sucker.       x  305 

diam. 
,,       9.     A  small  portion  of  a  horizontal  optic  section  of  the  sucker.        x  305  diam- 

The  white  irregular  patches  represent  the  optic  sections  of  the  muscular 

libres. 
„    10.     One  of  the  hooks  of  the  sucker,      x  305  diam. 

„    11.     A  small  portion  of  the  intestinal  epithelium  in  surface  view,     x  305.  diam. 
,,    12.     A  portion  of  the  cross-section  of  the  body  through  the  stalk  of  the  sucker. 

X  204  diam.      To  show  the  sticky  glands  O/LJ  and  their  common  efferent 

duct  f'jl'.J. 
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PLATE  XVIII. 


Plate    XVIII. 

M  O  N  0  C  0  1  Y  L  E    I  J  I  JI  A  E  . 

Fig.  1.     A  portion  of  the  cross-section  of  the  body  through  the  level  at  which  the 

oviclact  is  continued  into  the  ootyp.      x  305  diani. 
„    2.     Median  portion  of  a  cross-section  of  the  body  through  the  ootyp.       x  204 

diam. 
„    3.     A  portion  of  the  median  sagittal  section  of  the  body  through  the  region  of 

the  common  genital   opening.       x  20-1   diam.     ,r,  a  circular  vessel  whicli 

surrounds  the  bulbus  ejacuUttoriHs. 

„    4.     An  almost  median  sagittal  section  of  tlie  anterior  part  of  the  body.       x  73 

diam.     a,  ventral  lip. 
„    5.     Cross-section  of  the  body  through  the  beginning  of  the  intestinal  trunks 

x204  diam. 
„    G.     Section  of  the  ovary  near  the  oviduct  end.      x  305  diam. 
,,    7.     Chitinous  penis,      x  305  diam. 
„    8.     Cross-section  of  the  pharynx,      x  204  diam. 
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PLATE  XIX. 


Plaie    XIX. 

Calicot  Y  LE  ]\IiTsuKrRïi. 

Fig.     1.     The  whole  worm  viewed  froiii  the  ventral  side. 
,,      2.     The  same  viewed  from  the  dorsal  side,      x  ahout  5  diara. 
,,      8.     The  same  viewed  from  the  ventral  side.      xaboutSdiam. 
,,      4.     Foremost  portion  of  the  body,  viewed  from  the  ventral  side,      x  29  diam. 
,,      5.     Hook  of  the  same  very  nearly  in  profile,      x  73  diam. 
,,      0.     Saggital  median  section  of  the  posterior  sucker,      x  29  diam. 
,,      7.     Sagittal  median  section  of  the  body  through  the  region  of  the  ootyp.       x  73 

diam. 
,,      8.     Sagittal  median  section  of  the  foremost  portion  of  the  body  ;  composed 

from  four  sections,      x  73  diam. 
„      9.     A  small  portion  of  the  mcsenchyma  with  vitcllarium  ;  from  a  sagittal  section. 

X  305  diam. 
„    10.     Terminal  portion  of  the  male  genital  duct  viewed  from  the  ventral  side. 

X  204  diam. 
„    11,     An  almost  median  sagittal  section  of  the  penis  bulb  with  the  basal  part  of 

the  chitinous  penis.       x  305  diam.     The  two  large  cells  drawn  below  are 

probably  the  prostate  glands. 
„    12.     Cross-section  of  the  glandular  portion  of  the  vaginal  canal,      x  305  diam. 
„    13.     Ovarian  ova  from  the  oviduct  portion  of  the  ovary,      x  305  diam. 

C  A  L  I  C  0  T  Y  L  E    K  E  0  Y  E  K  I  . 

Fig.  14,     Hook  in  profile,      x  204  diam.     Drawn  for  the  sake  of  comparison. 
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PLATE  XX. 


Plate    XX. 

T  R I  s  T  0  M  U  M    S  I  N  U  A  T  U  31  . 

Fig.     1.     The  wliüle  worm  viewed  from  the  ventral  side.     The  vitellarinm  is  re- 

presûiitctl  only  on  one  side,  and  the  nervous  and  excretory  systems  on  the 

other.     Nervous   system   shaded   with   parallel   lines  ;    excretory   system 

shaded  darkest. 
„      2.     One  of  the  hooks  of  the  posterior  sucker,      x  204  diam. 
„       3.     Chitinous  corpuscle  at  the  opening  of  the  lateral  gland,      x  201  diam. 
„      4.     Three  elevations  of  the  posterior  sucker  at  the    point   of  their  junction, 

in  a  surlixce  view,      x  204  diam. 
J,      5.     Cross-section  of  the  posterior  sucker  through  its  stalk,      x  29  diam. 
„      G.     A  small  portion  of  the  radial  section  of  the  posterior  sucker  transversely 

to  the  long  axis  of  the  body,      x  204  diam, 
,,      7.     A  small  portion  of  the  tangential  section  of  the  posterior  sucker,      x  73 

diam. 
„      8.     A  portion  of  the  cross-section  of  the  body  at  the  level  of  the  oesophagus,  to 

show  the  salivary  glands,      x  73  diam, 
,,      9.     Two  cells  of  the  salivary  gland,      x  427  diam. 
,,     10.     A  portion  of  the  cross-section  of  the  anterior  sucker  uf  the  right  side  and  of 

the  adjoining  part  of  the  body,      x  204  diam. 
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PLATE  XXI. 


Plate   XXI. 


Tristojium   sinuatum, 


Fig.  1.     Median  sagittal  section  of  the  anterior  part  of  the  body,      x  73  diam. 
„    2.     A  small  lateral  portion  of  a  horizontal  section  of  the  body  ;   to  show  the 

marginal  sticky  glands  and  their  ducts,      x  204  diam. 
„    3.     A  small  lateral  portion  of  a  cross-section  of  the  body  ;  to  show  the  open- 
ing of  the  marginal  sticky  glands,      x  204  diam, 

4.  A  small  ventral  portion  of  a  cross-section  of  the  body,      x  204  diam. 

5.  A   portion  of  a  horizontal  section  of  the  body  jnst  behind  the  pharynx. 
X  204  diam. 

„     G.     Cross-section  of  the  oviduct  at  the  point  of  its  junction  with  the  ootyp  ;  to 

show  the  opening  of  the  shell-glands,      x  204  diam. 
„     7.     Beginning  of  the  yolk-duct,      x  427  diam. 
„     8.  •.  Principal  part  of  the  female  genital  organs  viewed  as  a  transparent  object 

from  the  ventral  side.      X  44  diam. 
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PLATE  XXII. 


Plaie    XXII. 

T  K  I  s  T  0  JI  U  :\I     s  I  N  LT  A  TUM. 

Fig.  1.  A  small  portion  of  a  horizontal  section  of  the  body  near  the  terminal  portion 
of  the  vas  deferens,      x  204  diam.     To  show  the  prostate  glands. 

„  2.  A  small  portion  of  a  horizontal  section  of  the  body  near  the  genital  open- 
ing.     X  50  diam. 

„  3.  Horizontal  section  through  the  ootyp  and  the  adjoining  parts.  x  204 
diam. 

„  4.  Sabmcdian  section  of  the  penis  ;  from  a  horizontal  section  of  the  body, 
x  204  diam. 

,,  5.  A  small  ventral  portion  of  a  cross-section  of  the  body  through  the  yolk- 
reservoir.      X  204  diam. 

,,  G.  A  section  through  the  right,  hinder  eye-spot  and  the  adjoining  parts  of  the 
brain,      x  427  diam. 
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PLATE  XXIII. 


Plaie    XXIII. 

Tristomum  ovale. 

Fig.  1.     The  whole  worm  viewed  from  the  ventral  side.     The  testes  are  represented 

only  on  one  side. 
,,    2.     One  of  the  hooks  of  the  posterior  sucker,      x  70  diara. 
„    3.     Tangential  section  of  the  marginal   membrane   of  the   posterior   sucker. 

X  204  diam. 
„    4.     Median  sagittal  section  through  the  region  of  the  pharynx,      x  50  diam. 
„    5.     Cross-section  through  the  region  of  the  left  anterior  sucker,      x  50  diam. 
,,    G.     Cross-section  through  the  anterior  part  of  the  pharynx,      x  50  diam. 
,,    7.     A  small  portion  of  the  ventral  side  of  a  cross-section  of  the  body,      x  204 

diam.     The  contents  of  the  testes  are  only  partially  drawn. 
„    8.     Central  portion  of  the  genital  organs  viewed  as  a  transparent  object  from 

the  ventral  side,     x  29  diam. 
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PLATE  XXIV. 


Plaie    XXIV. 

Teistomum  ovale. 

Fig.  1.  A  small  portion  of  the  wall  of  the  penis  in  longitudinal  section.  x  204 
diam. 

„  2.  A  small  ventral  portion  of  a  cross-section  of  the  body.  x20i.  The 
reference  lines  for  I.  mus.  and  (//V/;/.  mus.  should  reach  more  inward,  the 
latter  to  the  oblique  lines  next  the  cir.  mus.,  and  the  former  to  the  nume- 
rous closely  crowded  dots  next  the  foregoing. 

,,      3.     Cross-section  of  the  left  anterior  eye  and  its  vicinity,      x  427  diam. 

„      4.     Cross-section  of  the  left  posterior  eye.      x  427  diam. 

,,      5.     Two  nerve-cells  from  the  brain,      x  427  diam. 

T  R  I  s  T  0  M  U  M    R  p  T  U  N  D  U  M  . 

Fig.     G.     The  whole  worm  viewed  from  the  ventral  side.     On  the  right  side  the 
testes  are  shown  only  in  outline,  and  the  vitellarium  is  wholly  omitted. 
„      7.     Three  chitinous  corpuscles  from  the  margin  of  the  body,      x  204  diam. 
„      8.     One  of  the  hooks  of  the  posterior  sucker,      x  204  diam. 
„      9.     Central  part  of  the  genital  organs  viewed  from  the  ventral  side,      x  29 
diam. 

T  R  I  s  T  0  JI  U  M    F  0  L  I  A  C  E  U  M  . 

Fig.  10.     The  whole  worm  viewed  from  the  ventral  side.     The  vitellarium  is  not 
shown  on  the  right  side. 
,,    11.     Hooks  of  the  posterior  sucker,      x  204  diam. 
„    12.     Median  sagittal  section  of  the  anterior  part  of  the  body,      x  73  diam. 
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PLATE  XXV. 


Plaie    XXV. 

T  R  I  s  T  0  M  r  JI    N  0  Z  A  W  A  E  . 

Fig.  1.     The  whole  worm  viewed  from  the  ventral  side  ;  the  viteharium  is  reprecented 

only  on  one  side. 
,,    2.     One  of  the  hooks  of  the  posterior  sucker  ;   a  small  portion  was  broken  off 

daring  preparation,      x  204  diam. 
„    3.     Central  portion  of  the  reproductive  organs  viewed  as  a  transparent  object 

from  the  ventral  side,      x  75  diam. 

T  R  I  s  T  0  M  U  M    B  I  P  A  R  A  s  I  T  I  C  U  JI  . 

Fig.  4.     The  whole  worn  viewed  from  the  ventral  side  ;  the  vitellarium  is  represented 

only  on  one  side. 
„    4a.  An  egg-shell,      x  oO  diam. 
„    0.     One  of  the  chitinous  corpuscles  of  the  lateral  margins  of  the  body,      x  204 

diam. 
„    6.     Hooks  of  the  posterior  sucker,  from  the  same  pair,      x  204  diam. 
,,    7.     Median  sagittal  section  of  the  body  through  the^region  of  the  pharynx. 

X  73  diam. 
,,    8.     Central  portion  of  the  genital  organs  viewed  as  a  transparent  object  from 

the  ventral  side,      x  50  diam. 

Tri'stomum  foliaceum. 

Fig.  9.  Central  portion  of  the  genital  organs  viewed  as  a  transparent  object  from 
the  ventral  side,  x  73  diam.  A  part  of  the  vas  deferens  has  been 
omitted  to  make  place  for  the  prostate  glands. 
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PLATE  XXVI. 


Plate    XXVI. 

Epibdella  Ishikawae. 

Fig.  1.     The  whole  worm  viewed  from  the  ventral  side  ;  from  a  specimen  killed  free. 
The  nervous  system  is  shaded  with  parallel  lines. 
„    2.     Hooks  of  the  posterior  sucker,      x  204  diam. 

,,    3.     The  genital  organs,  vitcllarinm  exclusive,   viewed  from   the  dorsal   side. 
X  50  diam. 

Epibdellaovata. 

Fig.  4.     The  whole  worm  viewed  from  the  ventral  side  ;  from  a  specimen  killed  free. 

X  50  diam. 
,,    5.     Hooks  of  the  posterior  sucker,      x  204  diam. 
„    G.     The  genital  organs,  vitellarium  exclusive,  viewed  from  the   dorsal  side. 

X  ahout  73  diam.    .»■,  an  organ  of  prohlematic  nature. 
„    7.     Cross-section  of  the  penis.      x  204  diam.     The  cavity  of  the   penis   lies 

ahove  dtic.  ej. 
„    8.     Section  through  one  of  the  organs  of  problematic  nature  shown  in  fig.  G, 

with  some  of  the  histological  elements  in  its  vicinity,      x  204  diam. 
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PLATE  XXVII. 


Plate    XXVII. 

Diagrams  intended  to  show  tlie  homology  of  the  genital  ducts  in  the  Trematodes 
and  the  Cestodes.     Homologous  ducts  are  coloured  alike. 
Fig.  1.     Mickocotyle;  dorsal  view. 

,,    2.     Distomum;    dorsal  view.       Based   on   the   figures    of  Leuckart   and 
Ijima, 

„    3.     Dactylogyrus;  dorsal  view. 

„    4.     Amphilina;   ventral   view.       Based  on   the   figure   and   description   of 
M  0  n  t  i  c  e  1 1  i . 

,,    5.     Cakyoph YLLAEus;  ventral  view.     After  Monticelli. 

,,    6.     Taenia;  ventral  view.     After  Leuckart. 

,,    7.     BoTHRiocEPHALus;  vcutral  view.     After  Leuckart . 
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On  some  new  Japanese  Land  Leeches. 
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With  Plates  XXVIII-XXX. 


Whilst  examining  a  small  collection  of  Japanese  leeches  in  the 
Museum  of  the  Zoological  Institute  of  this  University,  my  attention 
was  attracted  by  some  specimens  of  land  leeches,  totally  different 
from  Hœmadipsa  japonica  Whitman,  and  since  all  that  was  known  of 
this  interesting  group  of  animals,  as  it  occurs  in  this  country,  was 
confined  to  the  single  species  just  mentioned,  I  set  to  work  to  in- 
vestigate these  new  forms  thoroughly. 

The  collection  contained  only  17  specimens,  but  to  these  I  was 
able  to  add  others  from  various  l(3calities,  from  time  to  time,  so  that 
now  I  have  in  all  ol  specimens  kept  in  alcoh(^l,  and  have,  besides,  cut 
10  others  into  sections  in  order  to  examine  their  internal  structure. 
An  acc(3unt  of  their  external  characters,  and  a  general  outline  of  their 
internal  organisation  are  presented  in  this  paper. 

They  are  so  much  alike  in  external  features,  that  at 
first  I  took  them  all  to  belong  to  one  species,  and  ascribed  the 
slight  but  a[)parent  differences  between  some  of  them  to  a 
difference  of  age.  A  minute  study  of  them,  however,  convinced 
me  that  I  had   three  distinct  species  before  me,  and  that  these  were 
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members  of  a  genus  separated,  more  or  less  widely,  from  all  the  genera 
of  land  leeches  that  had  been  then  defined. 

They  decidedly  form  deviations  from  the  generally  accepted  rule, 
that  in  GnathohdeUida',  each  unabbreviated  somite  consists  of  five 
rings.  We  know,  indeed,  at  present,  thîuiks  to  the  untiring  re- 
senTches  of  Dr.  R.  Blanchard  of  France,  one  genus  of  Gnatltohdellidce 
which  has  only  three  rings  in  a  complete  somite,  and  two  others  from 
the  Family,  HerpohdelUdce  (Syn.  Neplielidœ),  which  have  respectively 
six  and  eight  rings  in  a  somite.  Moreover,  some  specimens  of  Trocheta 
from  the  Crimea  were  found  to  have  as  many  as  eleven  rings  in  each 
complete  somite.  Such  being  the  case,  the  leeches  I  am  going  to 
describe  ;ire  not  the  only  instances,  in  which  a  somite  consists  of  a 
number  of  rings  other  than  five.  What  is  striking  in  them,  however, 
is  that  the  number  of  rings  in  a.  complete  somite  is  not  even  con- 
stant within  the  limit  of  the  genus,  though  constant  in  each  species. 
Besides,  these  new  land  leeclies  exhibit  many  other  peculiarities, 
so  that  an  account  of  them  should  certainly  not  be  without  interest 
both  to  systematists  and  to  those  investigat(jrs  who  are  occupied  with 
the  external  morphologv  of  the  order  Hirudinea. 

I  take  the  opportunity  here  of  expressing  my  heartiest  thanks  to 
Prof.  Mitsukuri  tor  atfording  me  various  conveniences  for  investiga- 
tion and  to  Prof,  [jima  for  kindly  placing  at  my  disposal  a  specimen 
out  of  his  own  collection.  For  a  number  of  specimens  I  am  indebted 
to  Prof.  Nakagawa  of  Ivumamoto,  who  collected  them  for  me  during 
his  stav  anion o^  the  Nikko  mountains. 


So  far  as  I  am  aAvare,  tliere  are  only  five  well  established  genera, 
of  the  Order  Hirudinea,  whose  members  are  exclusively  terrestrial,  viz.  : 
Hcemadijjsa,    Xewhdella,    Mesohdella,    C ijlicohdella    and    Luinhricohdella. 
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Hœmadipsa  Tennent  (1.S61),  which  is  found  in  Ceylon,  India,  Burma 
(1894),  and  Japan  (18(S6),  may  be  regarded  as  a  terrestrial  representa- 
tive of  the  medicinal  leech,  being  so  nearly  allied  to  the  latter  that  both 
were  long  known  under  the  common  generic  appellation  of  Hirudo. 
In  fact,  Hœmadipsa  ditfers  from  Hirudo  only  in  tliose  points,  that  are 
most  likely  to  be  influenced  by  change  of  habit.  They  agree  in 
having  three  toothed  jaws  and  five  pairs  of  eyes,  and  differ  only  in  the 
number  of  suppressed  rings  at  both  extremities  of  the  body.  The 
second  genus,  Xerohdella  von  Frauenfeld  (1868),  is  closely  allied  to  the 
preceding  one.  It  has  three  toothed  jaws,  like  Hirudo  and  Hœma- 
dipsa, but  differs  from  them  both  in  having  four  pairs  of  eyes  instead 
of  five.  This  genus  is  characterised,  further,  bv  the  ])resence  of  a  pair 
of  tentacle-like  appendages  at  the  anterior  extremity  of  the  body.  The 
only  species,  by  which  this  genus  is  represented,  Xerohdella  Lecomtei 
von  Frauenfeld  (1868),  lias  hitherto  been  found  only  in  the  mountain- 
ous parts  of  Europe.  The  third  genus,  Mesobdella  R.  Blanchard 
(1893),  is  certainly  the  most  remarkable  of  all  the  land  leeches.  It 
occupies  a  place  in  between  the  two  natural  divisions  of  Hiru- 
dinea.  While  it  agrees  with  the  Gnathobdellids  in  possessing 
ten  eyes  and  three  denticulated  jaws,  each  of  its  somites  consists  of 
three  rings  and  its  intestine  is  provided  with  a  numl^er  of  large  lateral 
blind  sacs,  as  is  the  case  in  the  Rhynchobdellids.  This  genus  is 
represented,  like  the  preceding  one,  by  only  one  species,  which  is  a 
native  of  Chili.  The  two  remaining  genera  Cijlicohdella  Grube  (1871) 
and  LiiudjricoJidella  Kennel  (1886),  both  of  which  are  confined  to  South 
America  and  the  West  Indies,  form  a  group  to  themselves,  in  contrast 
with  the  remaining  land  leeches.  They  are  found  in  the  same  localities 
and  closely  resemble  each  other  externally.  They  have  both  no  eyes 
and  no  jaws.  One  of  them,  Luiidiricohdella,  has  no  acetabulum.  Their 
internal  organisation  shows  that   they  are  to  be  placed  in  the  Family 
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HerpohdeUidœ.  It  is  very  interesting  to  notice  that  Lumhricohclella 
Schceferi  Kennel  has  262  rings  counted  on  the  ventral  side,  a  number 
which  clearly  shows,  that  we  have  in  this  animal  another  example  of  a 
leech  with  more  than  five  rings  in  each  somite.  How  many  external 
rings  come  to  one  somite  in  this  case  was,  however,  not  ascertained  by 
Kennel. 

A  form  of  land  leech  from  Australia  is  mentioned  by  Whitman 
(1886)  under  the  naine  of  GeohdcUa  (nee  CTeoJ)della  de  Blain ville,  1828). 
This  genus  is  very  nearly  allied  to  Hœniadipsa,  but  differs  from  it  in 
having  only  two  jaws,  and  also  in  the  fact  that  the  genital  openings 
are  separated  by  seven  and  a  half  rings  instead  of  five.  So  far  as  I 
know,  this  leecii  was  only  briefly  referred  to  Ijy  the  same  author  in 
speaking  about  the  Japanese  land  leech,  and  we  do  not  even  know 
what  specific  name  he  gave  to  the  Australian  animal. 

Tlie  existence  of  still  another  land  leech  is  recorded  by  Forbes 
(1890)  from  North  America.  It  is  a  species  of  the  genus  Semiscolex 
Kinberg,  whose  members  are  generally  aquatic.  According  to  the 
description  given  by  Forbes,  this  genus  seems  to  he  very  nearly 
related  to,  if  not  identical  with,  the  well-known  genus  Hœmojns 
Savigny  (1820)  (Syn.  Aulastoma  Moquin- Tandon,  1826). 

The  new  genus  of  Japanese  land  leeches,  for  which  I  propose  the 
name  of  Orohdella,^  may  be  characterised  as  follows  : 

Orohdella  nov.  gen. 

Bodily  almost  cylindrical,  more  or  less  flattened  toward  the  hind 
extremity  ;  the  lateral  margins  of  the  iDody  nearly  parallel  for  the 
greater  part  of  the  length;  slightly  taj^ering  toward  both  ends. 

Rings,  differing  in   number  according  to  the  species,  but  constant 

1    'OpoÇ  moimtaiu,   ßÔ£^.\a  leech  ;  leech  inhabitintr  inountains. 
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for  each  ;  the  surface   of  the  rings  quite  smooth,  destitute  of  any  pro- 
tuberances ;  the  furrows  between  the  rings  distinct  but  not  deep. 

Somites.  Number  of  the  ring.s  in  an  unabbreviated  somite  vari- 
able, but  constant  for  each  species  (4,  6,  or  <S). 

Moiitli-opeiünr)  occu])Ying.  un  the  ventral  side,  a  space  correspond- 
infj"  to  4-()  rinus,  at  the  anterior  extremity  of  the  body  ;  tlie  two 
following-  rino-s  formino-  on  the  ventral  side,  the  ])o.sterior  lip  of  the 
mouth. 

Ei/es.  Only  one  pair  externally  visible,  situated  always  at  the 
anterior  margin  of  the  second  ring,  wide  a]  tart  from  each  other.  A 
few  minute  black  dots  sometimes  visible  on  the  4th  or  5th  ring. 

MaxiUœ.     Entirely  wanting. 

Genital  Orifices.  The  male  orifice  is  placed  iibout  the  middle 
])oint  between  the  5th  and  the  6th  ganglia  (not  counting  the  oeso- 
phageal ganglionic  mass).  The  female  orifice  is  situated  just  in  front 
of  the  7th  ganglion.  The  number  of  rings  which  intervene  between 
these  two  orifices  variable,  but  constant  in  each  species. 

CliteUidn  occupying  a  space  of  three  somites'  length,  /.  c,  the  two 
somites  bearing  the  genital  orifices,  a  greater  portion  of  the  somite 
preceding  them,  and  a  few  rings  of  the  somite  f)llowing  them. 

Nephridial  pores  opening  on  the  ventral  surface  of  the  last  ring  of 
the  somites. 

Äcetalmlum  rather  small,  ovate,  the  diameter  being  less  than  half 
the  breadth  of  the  animal. 

As  I  have  only  alcoholic  specimens,  now,  I  am  unable  to  give 
an  exact  description  of  the  colour  of  all  these  leeches  in  the  living  state, 
but  judging  from  a  water-colour  drawing  made  from  the  fresh  object 
and  also  from  specimens  that  had  been  kept  (jiily  for  a  short  time  in 
alcohol,  the  following  may  be  said  of  all  three  species.  The  dorsal  sur- 
face is  always  darker  than   the  ventral.     The  median  line  of  the  dorsal 
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surface  is  the  darkest.  The  dorsal  surface  is  divided  indistinctly  into 
three  longitudinal  areas,  one  brond  median  and  two  narrow  lateral. 
The  lateral  areas,  as  well  as  the  whole  ventral  surface,  are  of  a  pale 
oranfj-e  colour.      The  median  area   of  the  dorsal    surface  is  of  diiferetit 

o 

colours  according  to  the  species,  and  also  even  to  the  individual 
(olive  green,  grayish,  l)luish  red). 

The  land-leeches  of  the  genus  Orohdella  are  found  in  various 
mountainous  ])arts  of  Japan.  'Jlie  localities,  where  the  specimens  in 
my  collection  come  from,  are  Kioto,  Gifu,  Flakone,  Nikko,  and  Kibö- 
zan  near  Kumamoto.  They  are  found  crawling  under  moss  and  fallen 
leaves  or  in  moist  earth,  in  the  same  manner  as  earthworms,  which 
constitute  tlie  chief  source  of  their  noin-isliinent.  Being  possessed  of 
no  jaws  these  leeches  have  no  ])ower  of  Ijiting  and  consequently  of 
sucking  blood.  They  go  about  in  pursuit  of  earthworms  and  swallow 
them  entire,  as  I  have  repeatedly  found  by  dissection.  My  sections 
of  these  leeclies  show  sometimes  the  peculiarity  of  presenting  the 
structure  of  tw(3  worms  at  once,  that  of  the  leech  and  that  of  the  earth- 
worm swallowed.  With  regard  to  haljits,  therefore,  Uvolnldla  has 
almost  nothing  in  common  with  Ha')ii(idtps((,  but  rather  resembles 
Ci/licohdell'i  and  Lumhricohdella. 

The  Orohddlœ  are  pretty  large  leeches,  most  of  the  specimens 
that  were  found  mature  being  more  than  10  cm  in  length.  Among 
the  collection  there  is  an  extraordinary  large  one  preserved  in  alcohol 
that  measures  UK^re  than  27  cm. 

Before  proceeding  to  the  description  of  the  individual  species,  I 
may  here  say  somethiiig  aI)ont  the  methods  followed  by  different 
authors  in  counting  tlie  rings  and  determining  the  boundary  of  the 
somites.  According  to  the  method  proposed  ])y  Whitman  (1<S,S4),  the 
ring's  are  counted  on  the  dorsal  surface,  be^'innino-  with  the  first  ociili- 
ferons   ring.     This   is    certaiidy    very  sim{)le,    and    has  hitherto  been 
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followed  by  Blanchard  (1892,  etc.)  bat  we  have  then  to  disregard 
wholly  that  portion  of  the  l)ody  lying  in  front  of  the  fir.st  pair  of  eyes. 
Kennel  (1886),  in  describing  the  land-leeches  of  South  America,  counts 
the  rinu's  on  tlie  ventral  side,  beoinnini"-  with  the  first  Cünii)]ete  rino- 
behind  the  posterior  margin  of  the  mouth,  but  this  method  is  still  less 
satisfactory  than  the  hrst  one,  especially  when  Ave  want  t(3  mark  })re- 
cisely  the  position  of  the  eyes  or  some  other  organs  in  the  head  region. 
Lastly,  Apathy  (1888)  counts  every  ring  in  the  body,  whether  in 
front  of  the  first  pair  of  eyes,  or  behind  it.  As  this  method  seems  to 
be  the  least  artificial,  I  have  followed  it  in  the  present  paper,  as  well 
as  in  my  former  articles  on  leeches.  It  need  not  be  added,  that  in  so 
doing  I  do  not  necessarily  attrilxite  to  each  apparent  ring  at  the 
anterior  extremity  of  the  body,  the  value  of  one  morphological  ring. 

In  studying  the  external  morphology  of  ten-eyed  leeches,  AVhit- 
man  (1885)  |)oint3  out  the  occurrence  of  certain  segmental  sense- 
organs  on  the  first  ring  of  every  somite.  If  this  were  the  case 
throughout  tlie  wliole  Order,  the  determination  of  the  boundary  of 
somites  would  not  have  l)een  a  very  difficult  task.  But,  there  are  a 
great  many  genera  and  species,  in  which,  as  in  (Jrohdella,  all  the  rings 
constituting  n  somite  look  exactly  alike,  so  that  the  method  pro[)osed 
and  carried  out  by  Whitman  can  not  always  be  applied  with  success. 
In  such  forms,  Blanchard  (1892  &c.)  used  the  nephridial  pores  alone 
as  the  starting  point  for  the  de*:ermination  of  the  somites.  In  the 
following  diagnoses,  I  fixed  the  number  of  rings  in  a.  complete  somite 
in  each  species,  by  means  of  the  position  of  the  nephridial  pores  and 
the  nervous  ganglia,  and  for  the  determination  of  the  numerical 
order  of  the  somites  I  counted  them  forward  and  backward  from  the 
genital  openings,  whose  position  had  been  previously  ascertained  by 
dissection. 
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Orohclella  Whitmani/'  (Ijima  MS)  nov.  sp. 
Diarpiostic  Ch  ar acters. 

Bodij  nearly  cylindriciil,  somewhat  flattened  toward  the  hind  end, 
tapering  slightly  toward  the  head. 

Rings  8<S,  distinctly  marked.  Behind  the  last  complete  ring, 
there  is  still  one  more  which  is  distinctly  visible  only  on  the  dorsal 
side. 

Somite,  when  complete,  consisting  of  4  rings. 

Mouth  occupying  a  space  corresponding  to  the  4  foremost  rings  ; 
5th  and  6th  rings  forming  on  the  ventral  side  the  posterior  lip  of 
the  mouth. 

Eyes, ,  in  one  pair,  at  the  anterior  margin  of  the  2nd  ring;  on 
the  4tli  ring  a  pair  of  small  pigment  dots,  representing  rudimentary 
eyes. 

Genital  orijiccs.  The  male  orifice  is  situated  on  the  ventral  surface 
of  the  27th  ring,  the  female  orifice  on  the  o2nd  ;  4  rings  between  the 
rinji's  bearino'  them. 

GliteUwii,  embraces  12  rings,  beginning  with  the  22nd  and  ending 
with  the  o.'hxi. 

Jcetahulmn,  ovate,  small,  the  diameter  measuring  nearly  half  the 
breadth  of  tlie  animal. 

Anns,  on  the  dorsal  snrfice  of  tlie  acetabulum,  about  one  ring's 
breadth  behind  the  posterior  margin  of  the  last  j-ing. 

Nephndidl  pores  liaixlly  visible  externally,  opening  in  the  median 
portion  of  the  body  on  every  fourth  ring,  on  the  ventral  surface  more 
or  less  distant  from  the  lateral  mar^'ins. 


*  This,  as  well  as  tlie  following  specific  nauies,  is  constructed  in  strict  accordance  with  the 
'  Règles  de  la  Nomenclature  des  êtres  organisées  '  published  lately  by  the  Société  Zoologique  de 
France. 
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There  are  in  my  collection  IS  specimens  of  this  leech,  of  which 
14  are  adults.  The  dimensions  of  the  three  largest  specimens  are  as 
follows  : 

Leni>'th,  107  mm.  103  mm.  SO  mm. 

Width,  11mm.  10  mm.  7.5  mm. 

Depth,  H.5  mm.  (î.ô  mm.  H.5  mm. 

In  smaller  specimens,  the  difference  between  the  two  hist  dimen- 
sions is  less  obvious,  so  that  their  body  has  exactly  the  same  form 
as  the  earthworm. 

Of  the  external  rinas,  the  ord  and  the  last  rings  present  pecu- 
liarities, in  so  far  as  the  former  is  divided  on  the  dorsal  surface  bv  a 
furrow  into  two  unequal  parts,  and  the  latter  is  distinct  only  on  the 
dorsal  side.  On  passing  over  to  the  ventral  surface,  the  last  ring 
enters  into  the  formation  of  the  acetabulum,  so  that,  if  counted  on  the 
ventral  side,  the  latter  organ  comes  next  to  the  penultiinate  ring. 

As  concerns  the  colour,  this  species  exhibits  great  variability. 
While  the  larger  specimens  obtained  from  Kioto  are  decidedly  greenish 
on  the  dorsal  side,  as  sliown  in  the  Fig.  1  (PI.  XXVIII),  all  the 
smaller  ones  from  various  othei-  localities  are  of  a  bluish-red  colour. 
There  are  still  others,  whose  dorsal   surface  is  brownish  or  greyish. 

There  being  no  segmental  papilla?,  which  distinguish  some  of  the 
rings  from  the  rest  and  are  of  great  use  in  determinino-  the  boundarv  of 
the  somites,  we  have  no  other  method  of  counting  the  somites  than  bv 
examining  the  intemnl  organs.  As  already  noticed,  I  began  by  ascer- 
taining the  topographical  relation  of  the  external  rings  to  the  nervous 
ganglia,  which  exhibit  the  metameric  arrangement  more  regularly 
than  any  other  organ.  There  are  in  this  species,  as  in  all  other  known 
Hinidinea,  twenty  one  ventral  ganglia,  not  counting  the  oesophageal 
and  the  acetabular  ganglionic  masses.  A  median  longitudinal  section 
of  the  whole  animal   hardened  in   alcohol  shows  most  clearly,  that,  of 
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these  twenty-one  ganglia,  fifteen  at  least  are  situated  at  an  interval  of 
four  rings  from  each  other.  This  regular  arrangement  of  the  ganglia, 
taken  together  with  the  fact  that  the  nephridial  pores  open  on  every 
fourth  ring,  admits  of  no  douht  that  in  this  species  an  unabbreviated 
somite  consists  of  four  rings,  although  tliis  number  has  never  been 
recorded  for  any  leech,  whether  a  Rhynchobdellid  or  a  Grnathobdellid. 
The  sections  show  also  that  the  ring,  on  winch  the  nephridial  pores 
open,  immediately  precedes  the  one  containing  the  ganglion.  This 
leads  us  to  the  conclusion  th;it,  in  this  leech  also,  the  ganghon  lies  in 
the  first  ring,  and  the  nephridial  pores  open  on  the  last  of  each  somite, 
as  is  actually  tlie  case  in  every  other  Gnathobdellid. 

The  specimens  of  this  species  were  collected  at  Kinkwazan  near 
Gifu  (Nawa),  at  Chi-on-in  in  Kioto  (M.  Kikuchi)  and  at  Kibözan  near 
Kumamoto  (Nakagawa). 

Orohdella  Ijimaï  nov.  sp. 

Diagnostic  ch aracters. 

Body  subcylindrical,  slightly  tapering  toward  both  ends. 

Riiigs   129  ;  a  few  of  the  last  rings  again  divided  by  furrows. 

Somite,  when  unabbrevifited,  consisting  of  6  rings. 

Month,  occupying  a  sjjace  corresponding  to  the  5  foremost  rings  ; 
6th  and  7th  rings  forming  on  the  ventral  side  the  posterior  lip  of  the 
mouth. 

Eyes,  in  one  pair,  at  the  anterior  margin  of  the  second  ring. 

Genital  orifices.  The  male  orifice  is  situated  on  tlie  o9th  ring, 
the  female  orifice  on  the  47th  ;  7  rings  between  those  bearing  the 
genital  pores. 

Glitcllum  embracin"-  19  rinofs,  beoinninof  with  tlie  31st  and  ending- 
with  the  49th. 
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Acetahiduiii,  small,  ovate,  the  diameter  measuring  ab(3ut  one-half 
the  width  of  the  animal. 

Anas,  on  the  dorsal  surf  ice  of  the  acetabulum,  al^out  one  ring's 
breadth  behind  the  posterior  margin  of  the  last  ring. 

Of  this  leech  there  are  10  specimens  in  my  collection.  Only  4  of 
them  are  mature.      The  dimensions  are  as  follows  : 

Lenofth,         7(S  mm.  77  mm.  72  mm.  6(S  mm. 

Width,  6  mm.  5.5  mm.         5  mm.  G  mm. 

■     Depth,  4.5  mm.         4.5  mm.         4.5  mm.         4  inm. 

By  com|)aring  the  rings  of  this  species  with  those  of  OrohdcUa 
Uliitiiiani,  the  specimens  being  of  equal  length,  the  respective  breadths 
of  the  rings  are  found  to  be  in  the  proportion  of  2  to  8.  In  the  head 
region,  this  difference  is  not  so  obvious. 

In  determining  the  number  of  rings  in  a  complete  somite,  I 
followed  exactly  the  same  method  as  in  the  last  species.  After  open- 
ing the  animal  from  the  dorsal  surface  the  position  of  the  ganglia  was 
carefully  marked  out  by  means  of  pins  in  order  to  ascertain  which  rings 
contained  them.  It  became  very  evident  that  one  ganglion  was  allotted 
to  every  6  rings.      The  nephridial  pores  open  on  every  sixth  ring  too. 

In  colour,  this  leech  reminds  us  immediately  of  the  earth- 
worm. The  dorsal  surf  ice  is  of  a  reddish  grey  colour,  sometimes  vary- 
ing to  a  pale  blue.  Near  the  lateral  miu'gins  of  the  body,  the  colour 
becomes  lighter  by  degrees  and  goes  over  to  the  pale  whitish  colour  of 
the  ventral  surf  ice.  There  are  also  specimens  in  which  the  lightening 
of  the  C(3lour  is  less  gradual,  so  tliat  the  dorsal  surfice  looks  to  be  of 
the  same  dark  colour  all  over  except  at  the  margins  where  it  is  whitish. 

All  the  specimens  we  have  of  this  leech  were  collected  at  Nikkô 
(Ijima,  Nakagawa).  They  are  found  generally  in  localities  wdiere 
earthworms  abound,  and  on  account  of  similarity  in  colour,  are  very 
liable  to  be  mistaken  for  the  latter. 
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Orohdella  octonarici  nov.  sp. 

Diagnostic  Gha meters. 

Body^  subcylindrical,  more  or  less  flattened  toward  the  hind  end  ; 
lateral  margins  parallel  except  near  the  extremities. 

Pdngs,   171. 

Somite,  when  unabbreviated,  consisting  of  8  rings. 

Mouth,  occupying  a  space  corresponding  to  the  G  foremost  rings  ; 
7th  and  8th  rings  forming,  on  the  ventral  side,  the  posterior  lip  of  the 
mouth. 

Ejies,  in  one  pair,  situated  at  the  anterior  margin  of  the  second 
ring,  near  the  lateral  borders  of  the  anterior  lip  of  the  mouth. 

Genital  on  flees.  The  male  orifice  is  on  the  51st  ring,  the  female 
orifice  on  the  62nd  ;    10  rings  are  between  the  rings  bearing  them. 

Glitelhiui  embraces  24  rings,  beginning  with  the  41st  and  ending 
with  the  ()4th. 

Acetabulum,  small,  the  diameter  less  than  one-third  the  width  of 
the  animal,  in  large  specimens  hardly  of  any  suctory  function. 

Anus,  on  the  dorsal  surface  of  the  acetabulum,  about  a  rings 
breadth  behind  the  posterior  margin  of  the  last  ring. 

This  species  is  represented  in  my  collection  by  three  specimens 
only,  whose  dimensions  are  as  follows  : 

Lensfth,  270  mm.  loO  mm.  80  mm. 

Width,  14  nîm.  9  mm.  12  mm. 

Depth,  10  mm.  6  mm.  5  mm. 

In  this  species  the  rings  show  someti  mes  a  tendency  to  be  divided 
into  secondary  rings  by  means  of  shallow  grooves.  Toward  both 
extremities,  especially  at  the  head  end,  we  find  also  many  rings  that 
are  double  on  the  dorsal  surface  but  single  on  the  ventral.  In  the 
above  diagnosis,  such  rings  are  counted  as  separate.      The  breadth  of  a 
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ring  in  the  middle  portion  of  the  body  is  only  oiie-half  that  of  a 
corresponding  ring  of  Orohtlella  Whitmani.  and,  in  consequence,  the 
animal  appears  very  tinely  nnnnlated. 

That  in  this  species  each  complete  somite  consists  of  eight  rino-s 
was  very  easily  shown  by  the  method  I  had  used  for  the  other 
tw^o.  For  this  purpose,  the  two  larger  specimens  were  cut  open 
from  the  dorsal  surface,  and  the  ])osition  of  the  nervous  îranoliu  was 
cnrefully  examined.  In  botli  of  them,  I  could  demonstrate  most 
clearly  that,  in  the  median  portion  of  the  body,  every  eif^hth  ring 
lodged  a  ganglion.  The  nephridial  pores  could  not  be  recognised 
externally  in  the  two  smaller  specimens,  but  thev  were  visible  in  the 
largest  one.  They  open,  in  the  middle  i):irt  of  the  bodv,  on  every 
eighth  ring  too,  and  each  of  these  rings  inunediatelv  precedes  one 
containing  a  ganglion.  Thus,  and  by  <'om paring  this  with  other 
leeches,  it  becomes  clear  that  the  gr(3ove  between  the  ring  that  liears  the 
nephridial  pores  and  that  lodging  the  ganglion,  is  the  boundary  be- 
tween two  somites.  Toward  both  extremities  of  the  body,  where  abbre- 
viation of  the  rings  takes  place,  this  regularity  comes  naturally  to  an  end. 

This  species  is  certainly  one  of  the  largest  leeches  that  are  known. 
A  specimen  preserved  in  alcohol,  and  in  a  state  of  contraction  at  two 
places,  measures  a  little  more  than  '270  mm.  It  therefore  far  surpasses 
in  length  the  largest' leech  hitherto  described,  Hœmenteria  Ghilianii  de 
Filippi(lcS49),  concerning  which  de  Filippi  made  the  following  remark: 
"Cette  espèce  doit  figurer  au  nombre  des  plus  grandes  sangsues;  en  effet 
l'exemplaire  dans  l'alcool  mesure  0  m.  135  en  longueur,  et  0.05  en  lar- 
geur; et  lorsqu'il  était  vivant,  inasi  que  Mr.  Giuliani  m'a  dit,  il  s'allon- 
geait jusqu'à  un  pied  de  Paris."  A  specimen  ni' Owhdella  octouan'n,  which 
measures  nearly  as  much  in  a  somewhat  contracted  state,  must  have 
surely  been  longer  at  least  by  half  that  diinension  when  fully  stretched. 

The  specimens   of  this   leech   were   collected  at   Kinkwazan  near 
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Gifa  (Nawa)  and  in  the  Hakone  mountains.  The  specimen  from  Gifu 
shows  the  tendency  toward  a  farther  division  of  the  rini^s  much  more 
distinctly  than  the  other  two  which  were  hroug-ht  from  Hakone. 

E.x  tenia  I  Morp  hologij . 

It  is  very  interesting  to  notice  that  the  three  species  described 
ahove  h  ar  a  striking  reseml^lance  to  each  other  in  external  features, 
in  spite  of  the  great  difference  in  the  ninnl)er  (^f  the  rings.  The  position 
of  the  eyes  and  the  genital  orifices  is  coincident  in  all  the  species.  The 
number  of  ring's  that  intervene  between  those  bearing  thegenitiil  orifices 
is  different  according  to  the  species,  but  if  we  disregard  the  external 
rino's  and  take  only  the  somites  into  consideration,  these  openings  are 
found  to  be  situated  in  the  corresp(jnding  portion  of  the  corresponding 
somites.  In  the  Figs.  A,  1),  &  C  (PI.  XXIX.)  I  have  tried  to  show 
the  relatitjn  of  the  rings  to  the  soinitcs,  in  the  different  species,  which 
might  be  summed  up  in  tabular  form  as  follows  : 

Or.  Whitmani  Or.  Ijimaï  Or.  octonaria 

I- VI         somites  l:^  rings  17 rings  Springs 

VII-XXIII      „     17x4=  (il    „    17x6  =  102    ,,    17x8  =  130    „ 
XXIV-XXVl      „  8    „  10    „  13    „ 


Total   number  SS    „  129    „  171    „ 

Although  the  body  of  Oroldella  apj)ears  to  bave  a  uniform  struc- 
ture throughout  its  whole  length,  except  at  the  acetabulum,  we  can 
still  recognise  in  it,  by  careful  examination,  a  certain  number  of 
regions.  These  are  not,  in  fact,  so  appju'ent  in  our  leeches  as  in  some 
other  f<)rms,  such  as  BrnncheUion  and  Ozohranchv:^,  in  which  some  of 
the  regions  are  easily  distinguishable  externally,  but  jis  they  present 
differences  not  only  with  regard  to  the  internal  organisation,  but  also 
to  the  constitution  of  tlie  somites,  they  must  be  treated  separately  in 
the  consideration  of  the  external  morphology. 

Apathy  (1888)  and  Lang  (1891)  divide  the  body  of  a  leech  into 
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the  IbllowiDo-  regions;  cepbilic,  clitellar,  median,  anal,  and  acetabular. 
These  five  regions  are  also  recognisable  in  the  case  of  Orohdella,  but  as 
the  boundary  between  them  can  not  be  fixed  but  arbitrarily,  I  thought 
it  better  not  to  adopt  Apathy's  method  strictly.  In  tlie  following,  the 
external  characters  of  the  three  species  of  ()  roh  del  la  will  be  treated  succes- 
sively from  the  head  end  toward  the  acetabalum,  without  patting  there- 
by any  accurate  boundary  between  the  regions  above  mentioned. 

Head.  There  is  no  distinct  line  of  limit  that  separates  the  head 
region  from  the  rest  of  the  body.  As  in  all  Gnathobdellids,  this 
region  passes  by  insensible  gradations  into  the  clitellar  region,  but  we 
may  regard,  perhaps,  the  head  proper  as  ending  with  the  rings  that 
form  the  posterior  margin  of  the  mouth.  The  triangidar  portion  of 
the  body  that  lies  in  front  of  the  eyes  was  counted,  in  the  diagnosis  of 
the  species,  as  the  first  ring,  although  not  considered  as  such  by  some 
authors  (Blanchard,  Whitman).  The  second  ring  is  characterised  in  all 
the  species  by  the  presence  of  two  distinctly  visible,  yet  inconspicuous, 
eyes;  this  makes  it  very  probable,  that  the  second  ring  is  homologous 
throughout.  The  third  ring  is  very  broad  in  OvohdcUa  Whitmani  and 
is  divided  into  two  unequal  portions  by  means  of  a  transverse  furrow  ; 
the  anterior  ])ortion  is  as  l)road  as  the  fourth  ring,  while  the  posterior 
is  only  of  half  that  breadth.  This  ring  of  OrohdeUa  Wliitmani  seems 
to  correspond  to  the  third  and  fourth  rings  of  OrohdeUa  Ijimai.  The 
fourth  ring  of  OrohdeUa  WhUwani  and  the  fifth  ring  of  OrohdeUa  Ijimai 
have  two  minute  black  dots,  situated  near  the  lateral  margins  of  the 
body  and  representing  rudimentary  eyes.  When  viewed  from  under- 
neath, the  head  region  looks  nearly  the  same  in  all  the  species.  The 
whole  ventral  surface  of  this  region  as  far  as  the  fifth,  sixth,  or  seventh 
ring,  according  to  the  species,  is  occupied  Iw  a  wide  mouth,  much 
like  the  same  organ  of  C i/licohdeUa  or  LiuiihricohdeUa  in  Kennel's 
figures  (1886).     The  two  rings  that  form  the  posterior  boundary  of 
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the  mouth  ;ire  always  distiact,  but   the   farrow  that  separates  them  on 
the  ventral  surface  is  mucli  less  conspicuous  than  the  one  following  it. 

The  portion  of  the  body  directly  following  upon  the  head  proper 
may  be  called  the  neck.  In  this  region,  there  seems  to  occur  some  ab- 
breviation of  the  somites,  though  not  to  the  same  extent  as  in  the 
head.  Owing,  however,  to  the  completely  uniform  appearance  of  the 
rings,  I  am  not  able  to  give  the  manner  in  which  this  abbreviation 
takes  place. 

CliteUum.  The  number  of  the  rings  embraced  by  the  clitellum  is, 
in  the  three  species  of  OrohdeUa,  12,  19,  and  24  respectively.  This 
difference  is  caused,  not  by  tlie  difference  of  their  relative  positions, 
but  solely  by  the  difference  in  tlie  number  of  rings  in  a  complete 
somite.  In  all  the  species,  the  clitellum  occupies  a  space  correspond- 
ing- to  three  somites  in  leng^th.  In  Orohdella  Whitmaid  and  Orobàella 
oc^o«rtr/rt  the  number  of  rings  in  the  clitellum  is  exactly  three  times 
that  in  a  somite.  In  Orohdella  Ijinidi  there  is  one  ring  more.  The 
position  of  the  clitellum  in  relation  to  the  somites  can  clearly  l)e  under- 
stood from  PI.  XXIX,  where  the  corresponding  somites  of  the  three 
species  are  placed  side  by  side.  The  somites  X  and  XI,  tli;it  bear  tlie 
genital  orifices  are  completely  incUided  in  the  clitellum,  while  the 
somites  IX  and  XII  are  only  partly  taken  in  in  the  formation  of  the 
fore  and  hind  portions  of  that  organ.  The  somite  IX  has  8,  5,  or  6 
rings  modified,  according  to  the  species,  [n  the  somite  XII  only  one 
or  two  rings  are  modified,  all  the  remaining  rings  lying  outside  the 
clitellum. 

That  in  ( h-ohdelhi  Ijiiiud  the  clitellum  embraces  one  ring  too  many 
to  correspond  exactly  t<3  three  somites  in  length,  seems  to  be  worth 
notice.  As  may  be  understood  from  the  figures  in  PI.  XXIX,  the 
furrows  that  form  the  boundary  of  clitellum  in  Or.  IVhitnuini  and  Or. 
octonaria  fall  upon  the  rings  ol  and  49  in  ( h-.  Ijimni.     Xow,  as  a  ring 
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can  not  l)e  partly  outside,  and  partly  inside  the  clitellum,  the  rings 
mentioned  are  wholly  taken  in  by  it.  Hence  it  follows,  that  in  this 
species  the  clitellum  embraces  one  ring  more  than  the  others. 

Genital  pores.  The  genital  orifices  are  situated  in  the  X  and  the  XI 
somite  respectively.  The  position  which  they  occupy  in  these  somites 
is  the  same  in  tlie  three  species.  If  we  assume  each  of  these  somites 
to  be  divided  into  eight  rings,  as  is  actually  the  case  with  Owhdella 
octonana,  we  find  the  m;de  opening  always  on  the  fifth  ring  of  the  X 
somite  and  the  female  (opening  on  the  last  ring  of  the  XI.  The  num- 
ber of  the  rings  that  separate  those  bearing  the  genital  orifices  is  4,  7, 
and  10,  respectively,  bat  this  diiference  results  agsdn,  as  in  the  case  of 
the  clitellum,  from  the  diiference  in  the  number  of  rings  that  make  a 
complete  somite  in  these  species.  If  we  put  the  external  rings  out  of 
consideration,  these  orifices  are  found  to  occupy  the  corresponding 
portions  of  the  corresponding  somites.  This  very  interesting  point 
in  their  position  can  easily  be  understood  by  referring  to  the  figures 
A,  B,  and  C,  in  PI.  XXIX.  The  unmistakable  coincidence  among 
the  species  in  regard  to  the  position  of  the  genital  openings,  as  well 
as  to  that  of  the  clitellum,  speaks  strongly  for  the  near  relationship 
of  these  three  kinds  of  land-leeches. 

Median  region.  It  is  in  this  region  thnt  the  somites  show  their 
external  constitution  most  clearly  and  without  any  abbreviation.  As 
has  been  already  stated,  the  leeches  belonging  \o  the  present  genus  have 
no  segmental  papillaä  that  make  the  somites  externally  distinguishable, 
and  we  are  compelled  to  refer  to  the  internal  anatomy  for  ascertaining 
their  boundaries.  This,  however,  is  not  very  difiicult  in  the  median 
reHon,  where  each  of  the  rinti^s  lodo-ino-  the  gfanoflia  comes  next  to  that 
on  which  the  nephridial  pores  open.  A  comparison  with  other  leeches 
belonging  to  the  sub-order  JrJnjncJiohdelhv  of  Bhmchard,  tells  us 
that  the  furrows  between  these  two  sorts  of  rina's  mark  the  limits  of 
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the  somites.  By  dissection,  a  ring  that  lodges  a  ganglion  can  easily 
be  determined,  and  starting  from  it  we  are  able  to  find  the  boundaries 
of  the  somites  in  a  consideraloJe  portion  of  the  body,  though  at  the  two 
extremities,  it  is  almost  impossible  to  group  the  rings  into  somites 
appropriately. 

]^y  this  means,  I  found  out  that  the  three  species  above  described 
had  somites  consisting  of  four,  six,  and  eight  rings,  respectively.  To 
those  authors  who  lay  much  weight  on  the  numljer  of  rings  constitut- 
ing a  somite,  from  a  systematic  point  of  view,  it  might  seem  quite 
strange,  that  species  differing  so  much  should  be  [)hiced  in  one  and  the 
same  genus.  But  as  these  leeches  agree  in  almost  every  other  character 
than  that  of  the  number  of  the  rings,  I  think  it  quite  njitural  to  regard 
them  as  members  of  a  genus. 

Hind  end.  The  hind  end  presents  some  peculiarities  that  are 
common  to  all  the  three  species.  The  anus  opens  on  the  dorsal  surface 
of  the  acetabulum,  about  a,  ring's  breadth  from  the  posterior  margin  of 
the  last  ring.  This  latter  is  distinct  only  on  the  dorsal  side,  but  enters 
into  the  formation  of  the  acetabulum  on  the  ventral  side.  Where  the 
anus  opens  is  marked  by  a  transverse  furrow,  and  in  Or.  octonaria  there 
is  still  one  more  furrow  behind  the  anus,  so  that  we  are  apt  to  reckon 
the  dorsal  surface  of  the  acetalKilum  as  rings,  if  we  count  on  that  side. 
Thus  it  is  clear  that  in  these  species  the  acetal)ulum  is  not  so  distinctly 
marked  from  the  body  as  in  (3ther  genera.  Fig.  14,  PI.  XXVIII,  is  a 
sketch  of  the  hind  end  of  a  very  lîU'ge  specimen  of  Or.  octonaria,  natural 
size,  and  serves  to  show  that  the  acetabulum  is  here,  comparatively,  very 
small.  The  mode  of  life  of  these  leeches  seems  to  make  the  suctory 
function  of  the  acetabulum  less  necessary,  and  the  growth  of  this 
organ  does  not  accompany  that  of  the  body,  after  the  animal  has 
attained  a  certain  dimension. 

Number  of  somites.     By  dissection  we  find  that  there  are  twenty- 
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one  ganglia  in  the  ventral  chain,  not  counting  the  nerve-mass  at  the 
fore  and  hind  extremities.  Analogous  to  all  other  genera  of  leeches 
hitherto  investigated,  the  œsophageal  ganglionic  mass  is  composed  of 
5  ganglia,  that  are  clearly  distinguishable,  and  some  groups  of  gang- 
lionic cells  representing  perhaps  the  rest  of  another  ganglion.  The 
acetabular  nervous  mass  is  made  up  of  7  ganglia.  Adding  these  num- 
bers together,  we  have  the  total  of  33,  a  number  that  holds  good  for 
every  member  of  the  Gnatlwhdellidce  as  well  as  of  lüiijnchohdellidce. 
Thus  Orohdella  agrees  with  all  other  leeches  in  regard  to  the  funda- 
mental plan  of  the  nervous  system  and  consequently  to  the  number 
of  the  somites. 

Anatowij. 

Integument.  The  body  is  enveloped  in  a  thin  layer  of  chitinous 
substance,  the  cuticle,  under  which  lies  a  single  layer  of  colunuiar 
cells,  the  epidermis.  There  are  many  unicellular  glands  scattered 
over  the  whole  surface,  some  of  them  lying  much  deeper  than 
the  rest.  Among  the  columnar  cells  of  the  epidermis,  or  passing 
through  them,  are  found  networks  of  capillaries,  that  run  parallel  to 
the  external  surface  of  the  animal,  in  the  same  manner  as  indicated  in 
the  tigiu-es  of  the  medicinal  leech  by  Prof.  Lankester.  Within  the 
clitellar  region  the  number  of  deep-lying  glands  is  decidely  greater 
thîin  at  other  localities  of  the  body. 

MoutM-cantij.  As  these  leeches  are  destitute  of  toothed  jaws,  the 
mouth  leads  directly  into  the  mouth  cavity,  which  forms  an  enormous 
space  reaching  behind  the  XIII  somites  (Pi.  XXX,  Fig.  3).  In  cross 
sections,  this  cavity  has  a  triangular  outline  (PI.  XXX,  Fig.  4)  and 
shows,  besides,  some  small  shallow  grooves  on  each  side.  Circular 
nuiscle-fibres  are  pretty  well  developed  around  the  cavity.  The 
salivary  gland  opens  mostly  into  the  anterior  portion  of  this  cavity, 
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but  there  are  many  of  such  openings  scattered  in  the  hinder  part  also. 
In  form  and  relative  size,  the  mouth  cavity  of  Orohdella  approaches 
that  of  the  Cijlicobdella  and  Lumhricohdella. 

Stomach.  I  have  examined  this  organ  in  two  of  the  species  only, 
namely,  Or.  Wln'tmani  and  Or.  Tjimai  ;  whether  this  organ  exhibits 
the  same  character  in  Or.  octoiKiria,  I  am  n(jt  able  to  tell.  In  the 
two  species  that  I  examined,  the  stomach  presents  no  difference  in  its 
general  plan  of  structure.  It  is  a  tubular  organ,  the  wall  of  which  is 
irregularly  folded,  the  folds  being  generally  caused  l)y  the  presence  of 
dorso-ventral  muscle-fibres.  Near  the  hind  end,  where  this  oro-an 
communicates  with  the  intestine,  it  gives  off  two  large  blindsacs,  one 
on  each  side  (Pi.  XXX,  Fig.  2).  liehind  this  point,  the  stomach  be- 
comes narrower  and  forms  a  sort  of  funnel  tliat  opens  into  the  next 
section  of  the  alimentary  canal.  In  the  number  of  blind  sacs  of  the 
stomach,  these  two  specits  agree  with  Lvmhricohdella.  In  many  of 
the  specimens  I  found  pieces  of  earthworms  in  the  stomach,  sometimes 
as  lung  as  the  stomach  itself.  From  this  it  follows,  that  the  mouth 
and  the  wide  oesophagus  serve  only  for  swallowing,  or  at  the  most, 
for  cutting  the  worms  into  large  portions,  which  are  then  sent  into 
the  stomach  whole. 

Intestine.  The  epithelial  lining  of  the  intestine  can  easily  be 
distinguished  from  that  of  the  stomach  by  the  greater  height  of  the 
individual  cells,  which  is  double  or  more  that  of  the  cells  of  the  latter 
organ.  With  ha3matoxylin  the  wall  (^f  the  intestine  is  stained  much 
deeper  than  that  of  the  stomach.  From  the  appe  u'auce  of  the  contents, 
it  mifï'ht  be  iudsj'ed  that  the  stomach  is  an  oro-an  for  reserving-  and 
digesting  the  nourishment,  while  the  intestine  is  entirely  devoted  to 
its  absorption.  The  numerous  deep  folds  that  increase  the  surface, 
and  the  blood  vessels  that  surround  the  intestine  closely,  may  also  be 
looked  upon  as  data  for  the  above  statement. 
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Vascular  system.  With  regard  to  the  vascular  system,  Orohdella 
seems  to  occupy  an  intermediate  position  between  Hiriido  and  Herpo- 
hddla  (syn.  Nephelis).  There  are  four  main  trunks  of  ]:)lo(>d  vessels, 
that  correspond  to  the  dorsal,  lateral,  and  ventral  vessels  of  Hirudo 
respectively,  but  the  blood  spaces  that  are  found  anastomosing  between 
various  organs  are  com|)aratively  very  wide  and  ])reseiit  characters 
similar  to  those  of  Herpohdella.  The  wall  of  the  hiteral  vessels  is 
furnished  with  muscles,  which  makes  it  most  ])rol)al)le  that  these 
vessels  pulsate  in  the  living  state.  The  dorsal  trnnk  is  not  so  con- 
spicuous as  the  lateral  ones,  having  no  muscular  layer  in  its  wall. 

In  every  somite  of  the  median  portion  of  the  I)ody,  there  is  one 
pair  of  large  irregularly  spherical  blood-spaces,  in  which  the  funnels  of 
the  nephridia  open.  In  Herpohdella  there  are  two  pairs,  l)ut  in  Orohdella 
I  could  find  but  one  pair.  The  position  of  these  spherical  sinuses  is 
nearly  the  same  in  the  two  genera.;  in  Orolnlella  they  seem  to  be  a 
little  nearer  the  ventral  surface  of  the  body  than  in  Herpohdella.  The 
blood-s])aces  receive  their  blood  from  the  lateral  vessels  by  means  of 
very  short  transverse  vessels,  of  which  one  pair  is  found  in  each 
somite. 

Nephridia.  The  funnel  that  opens  into  the  blood -space  consists 
of  five  or  six  cells,  forming  so  many  spoon-shaped  lobes  arranged 
radially.  Upon  this  funnel  follows  a  capsule  filled  with  small  cells, 
analogous  to  that  of  Glossosiphouia  (syn.  Clepsine)  (181)4)  but  not  so  well 
developed.  The  funnel  is  thickly  ciliated  over  the  whole  surface,  and 
the  lumen  opens  freely  into  the  interior  of  the  capsule.  How  this  latter 
organ  communicates  with  the  remaining  sections  of  the  nephridium 
I  am  at  present  unable  to  tell,  but  it  is  probable  that  the  intracellular 
canal  of  the  nephridial  string  stands  in  connection  with  the  lumen 
of  the  capsule.  The  beginning  of  the  nephridial  string  certainly  lies 
directly  in  contact  with  the  wall  of  the  capsule.     The  winding  of  the 
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canal  is  very  nearly  allied  to  that  in  Herpohdella.  In  both  genera  the 
nephridial  canal  consist.«^  of  a  large  number  of  cells  arranged  in  a 
single  row,  Mud  perforated  in  the  direction  of  the  row  so  us  to  form 
drain  ])ipes.  For  the  greater  part  of  the  length,  where  two  or  three 
rows  of  cells  come  to  touch  each  other,  these  pipes  coalesce,  the 
boundary  between  their  walls  becomes  less  distinct,  and  the  whole 
structure  appears  in  sections,  as  if  it  consisted  of  only  a  single  row  of 
cells  perforated  by  two  or  three  canals.  In  this  resj)ect,  what  I  des- 
cribed for  Glos.^(mp]ionia  applies  equally  well  to  Orohdella  or  Herpohdella. 
A  figure  of  the  iie])hridiura  of  Herpohdella  octoculata  (Linné)  1758 
(=Nephelis  cuhjavis  Moq.-Tand.  1827)  as  reconstructed  from  sections 
by  A.  Graf  (1893),  represents  the  canal  as  running  from  the  capsule 
to  the  bladder  in  a  simple  course,  but  this  is  decidedly  false.  In 
Herpohdella  as  well  as  in  (Jrohdella,  the  canal  makes  at  least  three 
loops,  and  those  portions  of  the  diiferent  loops  thîit  come  to  run 
parallel  to  each  other  coalesce  in  the  manner  above  described. 

At  the  distal  end  of  the  nephridial  canal  there  is  a  bladder-like 
dilatation  lined  wifli  ciliated  epithelium.  Its  shape  is  generally 
conical  witli  the  aj)ex  pointing  toward  the  integument  (Fig.  4.,  PI. 
XXX).  Whitman  (188())  found  that  the  land  leech  he  investigated  had 
large  bladders  as  compared  witli  the  medicinal  leech,  and  expressed  the 
opinion  that  the  large  size  of  these  organs  is  probably  a  result  of 
ada|)taticjn  to  the  terrestrial  mode  of  life.  As  this  seemed  very 
interesting,  I  examined  the  bladder  of  Orohdella  in  comparison  to 
that  of  Herpohdella^  which  is  undoubtedly  its  nearest  aquatic  ally,  but 
my  results  were  all  negative.  Orohdella  has  only  as  large  bladders  as 
Herpohdella  or  even  smaller  than  them.  It  is  not,  therefore,  every 
form  of  terrestrial  life  that  causes  the  enlaruement  of  bladder  but  onlv  a 
certain  kind  of  terrestrial  life.  There  are  essentially  only  two  different 
modes  of  life  among  the  land  leeches,  one  represented  by  Hœinadipsa  and 
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the  other  by  OrohdeUa.  If  we  consider  the  extreme  difference  in  the 
mode  of  Jife  of  these  two  genera  of  leeches,  it  is  no  wonder  that  a 
terrestrial  abode  works  on  various  organs  differently  in  the  animals  in 
question. 

The  bladder  does  not  open  directly  on  the  outside  of  the  integu- 
ment. A  portion  of  the  epidermal  layer  forms  a  tube-like  invagination 
at  the  place  where  the  bladder  opens,  and  serves  as  an  evacuatory  canal. 
Yejdovsky  (1883)  stated  that  nephridial  bladders  are  present  in  all  the 
genera  of  leeches,  even  in  Glossosiphoiu'a,  but  here  he  reckoned  this 
tubular  portion  of  the  dermal  epithelium  for  the  bladder,  which 
itself  is  wanting.  In  OrohdeUa  this  portion  is  of  an  insignificant 
length  and  might  very  easily  he  overlooked. 

Testes.  The  male  genital  elements  are  formed  in  spherical 
capsules  arranged  longitudinally  on  both  sides  of  the  ventral  nerve- 
chain.  There  are  generally  90-100  pairs  of  such  capsules.  In  this 
respect  OrohdeUa  finds  its  nearest  ally  in  LumhricohdeUa  which, 
according  to  Kennel  (1886),  has  about  90-93  pairs.  These  capsules 
are  divided  into  groups  of  nine  or  ten  liy  the  forebranch  of  the  lateral 
nerves  and  the  nephridial  bladder  (Fig.  8,  PI.  XXX).  Each  capsule 
is  lined  by  flat  cells  all  around,  except  at  one  point  where  the  testis 
communicates  with  the  vas  deferens.  Here,  the  cells  formins"  the  wall 
of  the  capsule  becomes  higher  and  columnar  and  form  a  sort  of  ciliated 
funnel  with  the  narrower  end  (jpening  into  the  vas  deferens.  This 
latter  duct  runs  along  the  outer  side  of  the  row  of  capsules,  and  after 
making  several  convolutions  at  the  front  end,  joins  the  vas  deferens  of 
the  other  side  and  finally  opens  into  the  cavity  just  within  the  ex- 
ternal male  orifice. 

About  the  temale  genital  organ  I  have  nothing  specially 
to  mention.  OrohdeUa  seems  to  be  protandrous,  the  ovaries  ripening 
much  later  than  the  testes.     In  young  specimens  the  ovaries  are  very 
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small  and  the  eirg-cells  are  scarcely  larger  than  the  cells  of  the  ovarian 
wall,   while  the  spermatozoa  are  already  distinctly  formed. 

Tlie  eijes.  The  structure  of  the  eyes  of  OrohdcUa  agrees  almost 
in  every  point  with  that  of  Mucrohddla  communicated  by  Miss  Merrill 
(1894).  "The  visual  cells  are  arranged  in  a  single  layer  around  the 
axial  nerve-fibres.  The  symmetry  of  this  arrangement  is  broken  at  the 
upper  end  and  on  one  side  by  a  multiplication  of  the    visual  cells,   so 

that  the  layer    there  may  be   two   or   three  cells   thick The  visual 

cells  contain  a  large  crescentic  or  horse-shoe  shaped  vacuole  surrounded 
by  a  layer  of  protoplasm,  in  the  most  thickened  part  of  which  the 
small  nucleus  is  placed,  as  first  pointed   out  by  Prof.  Whitman.      The 

visual  cells   are  surrounded   by   the   ])igment   layer Over  the  top 

and  at  the  side  of  the  pigment  cup,  the  epidermal  cells  become 
elongated  to  two  or  three  times  their  normal  length." 

As  indicated  in  the  figure,  the  nerve  is  divided  into  two  l)ranches 
before  it  enters  the  eye.  One  of  these  branches  forms  the  axis  for  the 
visual  cells,  wliile  the  otlier  runs  along  the  outside  of  the  pigment  cup, 
gives  off  some  fibres  to  the  scattered  visual  cells  and  ends  in  the  cells 
of  the  epidermal  layer.  T'his  peculiarity  was  alrendy  described  by 
Maier  (1892). 

If  we  examine  OroJnlella  externally,  we  find  only  one  pair  of 
eyes,  but  the  sections  show  that  there  are  4  pairs  of  undeveloped  eyes 
beside  them,  forming  in  all  5  pairs.  It  is  the  second  pair  that  is 
externally  visilile.  The  1st,  the  3rd,  and  the  4th  pairs  of  eyes  have 
no  pigment  at  all.  The  ath  pair  has  a  small  quantity  of  pigment, 
which  is  sometimes  visible  externally  as  minute  black  dots.  The 
direction  of  the  axis  around  which  the  visual  cells  are  arranged  is  not 
the  same  in  all  of  the  five  pairs.  The  axes  rather  radiate  from  a 
certain  point  situated  in  the  front  portion  of  the  head-region,  as  point- 
ed out  by  Apathy  (1888  a)   for  the  eyes  of  Hin ulo. 
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Morpliologij  of  the  first  ring.  That  part  of  the  body  lying  in  front 
of  the  externally  visible  pair  of  eyes  consists  of  one  ring  in  Orohdella. 
This  ring  is  however  in  reality  the  product  of  coalescence  of  a  certain 
number  of  rings.  That  this  apparently  single  ring  is  composed  of  at 
least  two  rings  is  very  clearly  shown  by  the  position  of  the  first  pair 
of  rudimentary  eyes  (Fig.  1,  PI.  XXX).  The  well-developed  pair  of 
eyes  of  Orohdella  corresponds,  tlius  most  probably  to  the  first  pair  of 
eyes  of  Xerohdella  Lecomtei  (LS92)  and  to  the  second  pair  of  Hœmadipsa. 
In  auch  f^rms  as  the  members  of  Hirudinea,  where  the  metameric 
structure  of  the  body  is  modified  at  both  ends  in  consequence  of  the 
division  of  labour,  the  number  of  the  rings  counted  in  those  parts  is 
only  descriptive  and  should  not  be  looked  u])on  as  data  for  ascertaining 
the  homology  of  the  rings. 

Comparison  with  other  land-leeches. 

All  the  genera  of  land-leeches,  including  Orohdella^  may  be  arrang- 
ed in  two  groups,  namely,  the  one  containing  Hœmadipsa^  Mesohdella, 
Xerohdella^  and  the  other  containing  Gylieohdella,  Lumhricohdella,  and 
Orohdella.  The  leeches  of  the  first  group  are  characterised  by  the 
presence  of  toothed  jaws  and  l\y  the  semi-parasitic  mode  of  life.  They 
have  well  developed  acetabulum  and  4-5  pairs  of  eyes,  that  are  dis- 
tinctly visible  externally.  The  second  group  contains,  on  the  other 
hand,  all  those  forms  destitute  of  jaws.  They  live  in  moist  localities, 
such  as  under  fallen  leaves  and  mosses  or  amcrngf  rotten  wood,  and 
hunt  after  earthworms.  The  acetabulum  is  small  or  entirely  wanting. 
There  is  only  one  pair  of  distinct  eyes  or  none  at  all. 

If  we  compare  Orohdella  with  Hœmadipsa,  we  see  at  once  how 
the  different  mode  of  life  works  differently  on  the  general  form  of  the 
body.  The  one  living  upon  trees  and  dropping  unperceived  on  per- 
sona or  animals   that  pass  under  them,  has  a  comparatively  small   and 
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very  soft  body  attenuated  toward  the  head,  with  a  very  well  developed 
acetabulum.  The  other  liaving  large  month  and  hunting  after  earth- 
worms has  a  long  cylindrical  body  of  nearly  the  same  thickness  through- 
out, and  not  so  soft  and  distensible  as  that  of  former.  The  acetabu- 
lum is  comparatively  of  little  use  in  moving  under  mosses  and  is 
consequently  on  the  w^ay  to  disappear.  The  most  important  dif- 
ference from  the  morphological  point  of  view  is  in  the  number  of  rings 
that  make  one  complete  somite,  which  is  5  in  Hœmadipsa  and  4,  6,  or 
8  in  OrohdeUa. 

The  two  forms  of  land-leeches  from  Trinidad  reported  by  Kennel 
(1886)  seem  to  be  the  most  nearly  allied  to  OrohdeUa.  They  agree  in 
their  mode  of  life,  which  brings  with  it  resemblance  in  the  external 
form  of  the  body.  In  their  internal  anatomy  too,  they  present  many 
points  of  agreement.  How  far  these  land  leeches  resemble  each  other 
and  how  far  they  diifer  may  be  summed  up  as  in  the  following  table  : 


Body: 

No.  of  rings  : 

No.  of  rings  in 
a  somite  : 

Eyes: 

Jaws  : 

Acetabulum  : 

Length  of  the 
œsophagus : 

Dorsal     blood 
vessel  : 

No.  of  round 
blood-sinuses 
in  a  somite  : 

Nephridial 
funnel  : 

Testes  : 

No.    of    intesti- 
nal blind-sacs: 


Cylicohdella 

cylindrical. 

98-100. 

LumhricohdeUa 

cylindrical. 

262. 

OrohdeUa 

subcylindrical, 

A.  88,  B.  129,0.171, 

A.  4,  B.  6,     C.  8. 

0 
0 
present. 

0 

0 
wanting. 

2. 

0. 
present  ;  very  small, 

Vsthebody-leng 

th.  ^5 body-length. 

Vs  body-length. 

wanting, 

wanting, 

present. 

1. 

1. 

1. 

wanting, 

wanting. 

present. 

12  pairs, 

90/93. 

90-100  pairs. 

1,  or  wanting. 

2. 

2. 
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Orohdella  agrees  with  Lu))i!)ncubdella  in  the  number  of  the  in- 
testinal blind-sacs,  and  in  that  of  the  testicular  capsules,  differing  from 
it,  however,  in  the  presence  of  the  acetabulum.  As  some  of  the  larger 
specimens  of  Orohdella  have  also  a  very  diminutive  acetabulum,  the 
difference  mentioned  should  not  be  regarded  as  being  of  such  weight 
as  to  interfere  seriously  with  tlie  affinity  of  theae  two  genera.  Thus, 
Orohdella  finds  its  nearest  ally  among  the  known  leeches  in  Lum- 
hricohdella. 

Systematic  Position. 

The  division  of  Hiriidinea  into  two  families,  GnatJiohdellidœ  and 
Elujncliohdellidœ  is  very  natural  and  already  universally  adopted,  but 
the  diagnostic  characters  for  them  have  generally  been  based  exclusive- 
ly upon  their  well-known  European  representatives.  Thus,  for  in- 
stance. Apathy  (1886)  gives  the  following  three  ])oints  as  the  distinctive 
marks  for  ihiatliohdellidœ  :  "1.  Der  Oesophagus  hat  einen  geraden 
Verlauf,  ohne  vorstreckbaren  Saugstecher.  2.  Das  typische  Mittel- 
körpersomit  besteht  aus  5  Ringen.  3.  Die  äusseren  Nephridialaper- 
turen  befinden  sich  an  dem  Hintersaume  des  5.  Rinsres,  und  zwar,  mit 
Ausnahme  von  Hœmadipsa  an  der  Bauchfläche."  In  order  to  receive 
Orohdella^  which  can  belong  to  no  other  family,  two  out  of  these  three 
points  must  be  erased.  It  is  the  first  (jne  only,  that  holds  good  for 
Orohdella,  the  second  is  wholly  untenable,  and  the  third  has  to  be 
corrected  thus  :— "  The  external  apertures  of  the  nephridium  are  found 
at  the  posterior  margin  of  the  last  ring."  That  they  open  on  the 
ventral  surface  lias  no  value  whatever  for  diagnosis,  for,  so  far  as  I 
know,  there  is  no  leech  that  has  nephridial  openings  on  the  dorsal 
surface.  Apathy  divides  Gnathohdellidœ  further  into  two  subfamilies  ; 
Nephelidœ  and  Hirudinidce.  This  is  also  very  reasonable,  but  the  charac- 
ters he  gives  to  Nephelidœ  are  too  limited  to  admit  any  other  forms 
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thaQ  the  genus  Nephelis.  They  are  as  follows; — "Die  Zahl  der 
vollständigen  Somite  des  Körpers  ist  19.  Die  Zahl  der  gesammten 
Ringe  bis  zur  Haftscheihe  IIH  (resp.  109);  die  101  Ringe,  welche 
vom  hintersten  Augenpaar  l)is  zur  Aiialapertur  gezählt  werden  können, 
sind  leiclit  wahrnehmbar.  Die  (leschlechtsötfnungen  sind  von  ein- 
ander durch  zwei  Ringe  getrennt.  Auf  dem  VI.  Somit  sind  nie  von 
Auo-en  vorhanden.  Die  Afteröffnunü;  Ijefindet  sich  zwischen  dem  ersten 
and  zweiten  Somit  der  Region.  Die  MundöfFnung  erstreckt  sich  vom 
II.  bis  IV.  Somit.  Die  Hinterlippe  wird  von  dem  Ringe  vor  dem  3. 
Auo-enpaar  gebildet."  It  will  be  seen  at  once,  that  none  of  these 
characters  applies  t(3  Orohdella. 

Quite  lately  R.  Blanchard  (1894)  has  published  an  important 
paper  on  the  leeches  of  Italy,  in  which  he  classifies  them  according  to  a 
new  system.  His  classification  seems  to  me  by  far  more  rational  than 
the  one  hitherto  employed,  so  that  I  do  not  hesitate  in  adopting  it.  I 
reproduce  here  briefly  those  passages  that  concern  the  classification  of 
our  new  land  leeches. 

First  of  all,  the  Order  Hinulinea  is  divided  into  two  sub-orders, 
namely  Rhynchohdellœ  and  ArlujnclwhdeUce.  The  OrohdeUœ  fall  natural- 
ly into  the  latter  group,  of  which  the  author  gives  the  following 
diagnosis. 

Arhynchobdellae. 

Hinidinea  pwhoscide  carentia,  maxillis  armata  aut  inennia,  sanguine 
ruhro,  aquas  didces  colentia  vel  terrestria.  Corpus  elotigatum,  rermiforme, 
qucuido-iue  subteres.  Capula  ventralis,  a  corpore  non  distincta,  supra  seg- 
mentata  ocidosque  varia  numéro  ferens.  Os  in  /undo  capidœ.  Gotijla 
disciformis  a  corpore  distincta,  maxima  parte  suh  rentra  recondita.  Corpus  e 
26  somitis  constans,  extremis  contractis.  Clitellum  a  somitis  IX-Xl  Jorma- 
tum.     Nephridiorum   17  paria  post  somitos    VI-XXII   defluentia.     An- 
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nulorwii  numerus  integro  cqjud  varia  genera  difert.  Primus  aiuiulus  somiierum 
tarn  ventre  quam  dorso  papillas  segmentarias  vario  numéro  prœJiet.  l^orus 
genitalis  mascidus  in  somito  X,  vulca  in  somito  XI  Jrians.  (Jca  in  capsulis 
posita,  rentri  non  adliœrentia. 

The  sub-order  is  again  divided  into  two  families,  Gnatlwhdellidce, 
and  Herpohdellidœ.  The  latter  family,  to  which  OroJidella  belongs,  is 
characterized  thus  : 

Fam.  Herpobdellidae. 

Gida  maxiUis  dentatis  carens,  iiuandoque  trihus  ptseudogiuitliis  cliitinosis 
inermihus  ornata,  uno  medio  infero,  duohus  lateralibus  sujjeris.  (Jculi  8  in 
dims  series  a  plurihus  a  lundis  sépara  tas  dispositi,  cofistantesque  e  dtiolms 
paribus  anteriorihus  et  duohus  paribus  posterioriinis.  J'apilkc  segmentarice 
permulta',  non  apparentes.  Annuli  5-11  in  somito  integro,  sa'pius  dispares. 
Fori  )iephridiales  in  latere  rentris  Iriantes.  Ititestinum  cœcis  lateralibus 
carens.  Ora  pauca  in  capsidis  ellipticis  complanatis  jiellucidis  lapidibusipie 
vel  lierbis  adhœrentibus  posita.     Habitant  aquas  dulces. 

After  describinç;:  the  external  features  and  the  internal  org-anisa- 
tion  of  Cglicobdella  lumhricoides  Grube,  C\  coccinea,  and  Lundiricobdella 
Schaff eri^  Kennel  (1S8G)  makes  the  folhjwing  remark  :  ''  Aus  der 
vorstehenden  Beschreibung'  der  drei  Arten  von  Erdeiiehi  u'eht  hervor, 
dass  dieselben  zu  der  Gruppe  von  Hirudineen  zu  rechnen  sind,  welcher 
unsere  Neplielis  angehört  ;  der  Mangel  der  Kiefer,  das  Fehlen  der 
seo^mentalen  Darmaussackunt^'en  und  des  dorsalen  Bluti>*efässes,  die 
schlauchförmio'en  Ovarien,  der  Mant^el  eines  ruthenformitren  Bea;at- 
tungsorganes,  der  compacte  lîau  der  Musculatur  stimmen  im  All- 
gemeinen mit  Neplielis  überein."  And  my  investigation  on  Orobdella 
leads  me  to  the  conclusion  that  I  have  to  make  almost  the  same 
remark  concerning  this  leech,  which  can  belong  to  no  other  family  than 
Herpohdellidœ. 
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The  Family  Herpohdellidce  counts,  thus,  at  least  six  genera, 
Herpohdella,  Dina,  Trocheta,  Ctjclohdella,  lAiinhricohdella,  and  Orohdella. 
To  include  all  these  genera,  the  above  diagnosis  must  he  altered  in 
regard  to  the  number  of  eyes  and  to  the  habit.  It  will  run  as  follows;  — 
Hirudinea,  uitliout  jjwhoscis,  without  jaws  ;  eijes  in  less  than  5  pairs  or 
wliollij  irantiiKj  ;  rings  withont  external  inarl'intj  that  distinguishes  some 
from  tlte  rest  ;  number  of  rings  in  a  complete  somite  5—11.  The  other 
minute  chfiracters  are  important  only  in  determining  the  genera. 

The  position  which  Orohdella  occupies  in  the  order  Hirudinea  is, 
according  to  the  results  of  my  investigations,  that  shown  in  the  adjoin- 
ing synoptical  table. 

Ordo.     Hirudinea 

a.   Subordo  RlnjnchoJtdellœ 
h.  Subordo   Arlnjncliohdellœ 

1.  Fam.     Gnathohdellidœ 

Aquatic:      gen.   Hirudo,  Hœntopis,  Limnatis,  &c. 
Terrestr.  :     gen.  Hœmadipsa,  Xerohdella,   Meso- 
hdella. 

2.  Fam.     Herpohdellidce 

Aquatic:      gen.    Herpohdella,  Dina,  Trocheta 
Terrestr.  :     gen.   Gylicohdella,      Liuidiricohdella, 
Orohdella. 
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Fig.  1.      OrnhiJcUd    Whitmaui.     nat.  size. 

Fig.  2.      (h-<ihth'Ila   Ijiiiinï.     iiat.   size. 

Fig.  3.     ôjiihih'IIn  octmimin.      iiat.  size. 

Fig.  4,0,6.     Head  of  O/v;/»,/.-//./    WJikuuini.      x  3. 

Fig.  7,  8.     Hind  end  of  OmJiil.   Wldtinmü.      x  3.     k,  amis. 

Fig.  9,  10.     Head  of  ()rnh,l.   fjiuuu.      x  3. 

Fig.  11.     Head  of  Omlul.  <ict(ni<ii}<i.      x  3. 

Fig.  12.     Hind   end   of  Omhil.   nctonarut.      x  3. 

Fig.  13.     Head  of  a  lar^e  specimen  of  Orohd.  actnjinrin.     nat.  size. 

Fig.  14.     Hind  end  of  tlie  same.     nat.  size. 
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A.      Orohd.    ir/titiJiaiii, 
P>.      Orohd.    Ijinuri, 
C'.      (^)nliil.   octoiifirit/. 
cl.,  elite]] uni. 
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Fig.  1.     Horizontal   section   of  Head  region  of  Orobd.    WltUriHUii.      x  23.    oc.  eyes. 

oe.  mouth-cavity.     /(.  nerve. 
Fig.  2.     Horizontal   section    of   OihIhI.   fJinKit.      x  23.  st.  stomach.  c<i'c.  blind    sacs. 

int.  intestine. 
Fig.  3.     Sagital  section  of  the  front  end  of  Orobd.    Wldtmmii.      x  5. 
Fig.  4.     Cross  section    of   Orohd.   WJdtwani.      x  23.     rd.  dorsal   vessel,    oe.   mouth- 
cavity,  vl.  lateral  vessel,   nph.  nephridium.   viiph.  bladder   of  nephrium. 

vv.  ventral  vessel,     n.  nerve. 
Fig.  5.     Sagittal    section    of    the    eye    of    Orohd.    Ijiniai.      x  300.     n.    nerve,    cv. 

visual  cells. 
Fig.  6.     Section  through  the  spherical  dilatation  of  blood  sinus,  with  the  nephridial 

funnel  in  it.     sv.  blood  sItius.     /)(/.  nephridial  funnel. 
Fig.  7.     Section    through    a    testicular    capsule,      x  800.    sp.    group    of    sperma- 

tozoids. 
Fig.  8.     A  portion  of  horizontal  section  of  Orobd.  Ijimu'i.      x  55.     vr.   ventral  vessel. 

/(.  nerve,  tffi.  testes,     r»^;/*.  nephrial  bladders. 
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AVANT-PROPOS. 


Au  sujet  de  la  fécondation  et  de  l'embryogénie  du  Ginkgo  biloba, 
M.  le  Prof.  Eduard  Strasburger  a  exposé  ses  belles  observations 
en  1872  dans  son  grand  ouvrage,  <iDie  Coniferen  und  die  Gnetaceem, 
puis  en  1(S79  dans  son  ouvrage  classique,  «Die  Amjiospermcn  und 
die  Gymnospeniienn,  et  enfin  en  1892  dans  son  important  ouvrage, 
&  Histologische  Beiträge  Heft  /l».  11  ne  m'a  pas  paru  pourtant  qne 
ses  travaux,  bien  que  fort  remarquables,  avaient  épuisé  la  question  et 
n'avaient  rien  laissé  à  étudier.  Remplir  autant  que  possible  certaines 
lacunes  qui  resteraient  encore,  c'est  le  but  de  mes  recherches,  qui  ont 

(1)  La  Note  préliminaire  de  ce  travail  a  paru  dans   €  The  Botanical  Magazine  t  publié  par 
la  Société  botanique  de  Tôkyô,  Vol.  IX,  No.  100, 1895. 
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été  commencées,   il  y  a  quelques   années,  suivant  le  conseil   de  M.  le 
Prof.  S.  Ikeno  au    Collé2:e  d'Ag-i'i culture. 

Tous  mes  matériaux  d'étude  ont  été  récoltés  sur  un  grand  arbre 
cultivé  au  Jardin  Botanique  de  notre  Université.  Des  fruits  en  ont 
été  récoltés  à  partir  du  milieu  de  juin  jusque  vers  la  fin  d'octobre  une 
ou  deux  fois  par  semaine  ou  même  une  fois  par  jour  vers  la  saison  de 
fécondation.  Après  avoir  été  coupés  en  pièces  de  presque  3  millimètres 
cubes,  ils  ont  été  fixés  par  un  des  trois  réactifs  suivants,  savoir  l'alcool 
absolu,  le  liquide  de  Merkel  et  celui  de  Flemming,  ce  dernier 
m'a  donné  de  meilleurs  résultats.  Les  coupes  épaisses  de  12  à  15  // 
ont  été  pratiquées  d'ordinaire  à  l'aide  d'un  microtome  et,  après  la 
coloration,  ont  été  montées  au  baume.  Quant  aux  réactifs  colorants, 
je  me  suis  servi  entre  autres  de  l'hématoxyline  de  Böhmer,  de  la 
fuchsine  acide  à  0,2  p.  100,  d'  un  mélange  de  fuchsine  acide  et  du 
vert  d'iode,  de  la  fuchsine  acide  et  du  vert  de  méthylène  (succes- 
sivement appliqués),  et  enfin  de  la  fuchsine  acide  et  du  bichromate  de 
potasse  (suc.  app.) 


1.    DEVELOPPEIVIENT  DE  L'OOSPHERE. 

La  pollinisation  du  Grnhjo  hiloha  a  lieu  vers  la  fin  d'avril.  Au 
milieu  de  juin,  ses  fruits  grossissent  beaucoup  et  alors  on  reconnaît 
déjà  au  sommet  du  sac  embryonnaire  ])ri maire  deux  ou  trois  arché- 
gones,  chacune  pourvue  de  ses  deux  cellules  du  col.  Le  noyau  au 
sein  de  l'oosphère  se  trouve  entouré  d'une  enveloppe  de  cytoplasma, 
qui  même  se  relie  au  revêtement  pariétal  au  moyen  des  filets  cytoplas- 
miques  (PI.  XXXI,  fig.  1). 

A  mesure  que  l'oosphère  se  développe,  le  noyau  augmentant  de 
volume  de  plus  en  plus  se  rend  le  long  du  revêteuient  cytoplasmique 
pour  arriver  enfin  sous  le  col  ;  on  rencontre  parfois  vers   le  milieu  de 
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juin  l'oosphère  dont  le  noyau  est  encore  en  voie  de  se  transporter 
(PL  XXXI,  fig.  2).  Quant  au  cytoplasma,  il  est  plein  de  vacuoles, 
sauf  une  petite  portion  au-dessous  du  noyau  et  le  bord  de  l'oosphère. 
Ici  le  cytoplasma  est  d'une  nature  assez  dense  et  parsemé  ça  et  là 
de  grosses  granulations  ressemblant  beaucoup  à  des  grains  d'aleurone 
en  apparence  ;  les  plus  grosses  se  trouvent  notamment  sous  le 
noyau  et  on  en  rencontre  quelques-unes  coulant  hors  de  l'oosphère 
(la  figure  3  de  la  PI.  XXXI  représente  un  cas  très  remarquable). 
Les  granulations  et  le  cytoplasma  augmentent  peu  à  peu  pendant 
quelques  semaines,  de  sorte  que  vers  la  fin  d'août  l'espace  entier  de 
l'oosphère  finit  par  être  occupé,  à  part  quelques  vacuoles,  par  le  cyto- 
plasma parsemé  y^artout  de  granulations.  Le  noyau  acquérant 
alors  sa  dimension  définitive  (le  diamètre  étant  au  plus  de  92  à 
94  fj-),  sa  portion  vis-à-vis  des  cellules  du  col  devient  un  peu  convexe. 
Il  arrive  souvent  que  cette  portion  se  contracte  et  laisse  un  espace 
vacant  entre  elle  et  les  cellules  du  col  (PI.  XXXI,  fig.  4),  ce  qui  tient 
peut-être  à  la  fixation  incomplète  des  matériaux.  Aux  premiers  jcjurs 
de  septembre,  le  noyau  se  rapproche  très  près  des  cellules  du  col  ; 
de  grosses  granulations  dans  l'oosjjhère  disparaissent,  et  enfin  le 
cytoplasma  finit  par  être  rempli,  non  plus  de  grosses  granulations, 
mais  de  granulations  beaucoup  plus  fines  (PI.  XXXII,  fig.  8);  et 
alors  le  développement  complet  de  l'oosphère  est  achevé. 

A  ce  sujet-là,  M.  Strasblkgek  a  énoncé  qu'elle  se  remplit  lente- 
ment de  cytoplasma  (1),  mais  il  ne  me  semble  qu'il  ait  décrit  les 
granulations  déjà  indiquées.  Grâce  à  mes  observations  dans  un  grand 
nombre  de  préparations,  j'ai  été  amené  à  reconnaître  qu'il  existe  une 
relation  fort  intime  entre  l'apparence  des  granulations  et  le  remplissage 
de  l'oosphère  de  cytoplasma.     Quant  à  l'origine  et   la   nature   de   ces 

(1)  Die  Coniferen  und  die  Gnetaceen,  1872,  p.  29L 
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granulations,    nous    y    reviendrons   plus   tard,    nos   recherches    étant 
encore  assez  incomplètes. 


2.    FORMATION  DE  LA  CELLULE  DU  CANAL. 

Dans  un  fruit  n'^colté  le  S  septembre,  j'ai  reoonnu  dans  un  même 
sac  embryonnaire  les  deux  oosphères  avec  leurs  Tioyanx  qui  sont  tous 
les  deux  dans  la  phase  du  «dispirem»  caryocinétique  (PI.  XXXI, 
fig.  7  a-h')  et  c'est  assurément  une  phase  de  la  formation  d'une  cellule 
du  canal,  bien  que  je  ne  réussisse  pas  encore  à  trouver  des  phases 
précédentes  de  la  caryocinèse.  Dès  que  la  cellule  du  canal,  représentée 
par  la  moitié  supérieure  du  «dispirem»  est  formée,  elle  ne  tarde  pas  à 
se  désorganiser  et  à  se  séj)arer  de  la  moitié  inférieure,  tandis  que  le 
noyau  de  l'oosphère  grossit  de  nouveau  et  descend  vers  le  sein  de 
l'oosphère  (PI.  XXXII,  fig.  S). 

M.  Strasburgek,  qui  a  fait  une  étude  sérieuse  à  propos  de  la 
formation  de  la  cellule  du  canal  chez  le  Jiiniperns  vinjianiana^  en  a 
donné  une  fissure  où  l'axe  du  fuseau  nucléaire  est  inclin«^.  sur  la 
gauche  vers  le  bord  de  l'oosphère  (1)  ;  de  même,  il  a  dit  sur  ce 
sujet(2),  «Während  die  Kanalzelle  von  Juniperus  sich  rasch 
d  e  s  o  r  g  a  n  i  s  i  r  t ,  rückt  der  E  i  k  e  r  n  nach  (^  e  r  Mitte  des  Eies 
vor».  En  s'appuyant  sur  cette  observation,  il  a  modifié  ce  qu'il  avait 
dit  auparavant  sur  le  (Hnhjo  et  s'exprime  de  la  sorte  (3),  «Nach 
dem  Beispiel  von  Juniperiis  möchte  ich  nun  aber  anneh- 
men, dass  auch  hier  später  dieser  Kern  (  =  noyau  de  l'oosphère) 
sich  t  h  eilt,  eine  Kanalzelle  gebildet  wird»,  ce  que  confirment 


(1)  Die  Änrfiospermen  und  die  Gymnoxpermen.     Taf.  XVI,  Fig.  5,6. 

(2)  Ihid.,  p.  143. 

(3)  Ibid.,  p.  148. 


ÉTUDES  SUR  LA  FÉCONDATION  ET  L'EMBRYOGÉNIE.  3^ 

mes  présentes  observations.  Donc  le  fait  que  la  cellule  du  canal  se 
forme  de  la  même  manière  chez  le  Ginkgo  que  chez  le  Junipenis  a  été 
suffisamment  »'tahli.  Il  me  semble  que  la  figure  où  se  trouve  la 
substance  supposée  ])ar  lui  d'abord  comme  «eine  ziemlich  stark 
lichtbrechende  K  a  nalzel  le»  (1)  et  reconnue  plus  tard  comme 
«eine  farblose  Plasma- Ansam  m  1  u  ng»  (:^)  correspond  à  mes 
figures  4  et  5,  mais  il  f;iut  remarquer  que  je  ne  puis  pas  trouver 
cette  substance  particulière  décrite  ])ar  lui  au-dessus  du  novau  de 
l'oosphère. 


3.    FECONDATION. 

Bien  que  je  n'aie  pas  été  encore  assez  heureux  pour  observer  la 
fusion  des  deux  noyaux,  mâle  et  femelle,  il  fuuf  néanmoins  ajouter 
ici  quelques  choses  sur  la  fécondation. 

Le  commencement  de  la  fécondation  chez  le  Ginhjo  est  marqué 
par  ceci  (pie  le.  noyau  au  sein  de  l'oosphère  grossit  beaucoup  et  < pie 
les  cellules  du  col  se  gonflent  outre  mesure  et  se  colorent  en  brun 
jaunâti-e. 

J'ai  obtenu  quehpies  préparations  où  on  rencontre  une  masse 
confuse  de  substance  indistincte  dans  le  cytoplasma  à  l'extrémité 
supérieure  de  l'oosphère.  Il  est  très  Nral semblable  que  cela  repré- 
sente le  stade  de  la  pénétration  du  noyau  spermatique  dans  l'oosphère 
[correspondant  à  la  tig.  7  de  Tai:  XVI  de  M.  Strasburger  repré- 
sentant le  Jnniperm  {?)y\^  mais  malheureusement  la  fixation  de  mes 
matériaux  en  ce  cas  était  tellement  insuffisante  que  je  n'avais  pas  pu 
trouver  le  noyau  spermatique  dans  la  masse  confuse  indiquée  ci-dessus. 

(1)  Die  Coniferen  und  die  Gnetaceen,  p.  291. 

(2)  Die  Angiospermen  und  die  Gymnospermen,  p.   148. 

(3)  Ibid.,  p.  4.9. 
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4.    EMBRYOGENIE. 

Au  sujet  de  l:i  conduite  du  noyau  de  l'oos]ihère  après  la  féconda- 
tion, M.  Strasburger  avait  cité  en  des  termes  que  je  demande  la 
permission  de  répéter  ici  textuellement  (1  )  :  "Die  Befruchtung 
begin  nt  wie  bei  anderen  Coniferen  mit  der  Vergrösserung 
und  Auflösunfj-  des  letzt  die  Mitte  des  Eies  einnehmenden 
Zellkerns.  Derselbe  verschwindet  und  es  treten  neue 
Kerne  auf». 

En  1879,  il  a  modifié  cet  avis  et  s'est  exprimé  comme  ci-dessous(2): 
«Ich     "'la  übte    damals     annehmen     zu     müssen,     dass     der 

o 

Keimkern  aufgelöst  wurde;  jetzt  schliesse  ich  hingegen 
aus  der  allmähligen  Vermehrung  der  Zellkerne,  die  sich 
gleichmässig  und  frei  im  Protoplasma  des  Eies  vertheilen, 
auf  eine  Theilung  des  Keimkerns  und  auch  fortgesetzte 
Theilung  seiner  Nachkommen.  Ist  die  endgiltige  Zahl 
der  Kerne  erzeugt,  so  umgeben  sie  sich  mit  Plasma- 
strahlen und  es  erfolgt  zwischen  ihnen  Schei  de  Wand- 
bild un  o-,   ofanz   wie   bei   freier    Endospermbi  Idu  n  g» . 

Malheureusement  l'avis  nouveau  du  savant  professeur  s'appuie 
plus  spécialement  sur  l'analogie  tirée  de  la  conduite  du  noyau  chez  des 
autres  Gymnospermes  que  sur  l'observation  directe  cliez  le  Ginkgo 
lui-même.  Je  crois  donc  qu'il  est  mieux  de  vérifier  son  avis  par  des 
observations  directes. 

Immédiatement  après  la  fécondation,  le  cytoplasma  de  l'oosphère 
devient  très  riche  en  grosses  granulations  et  le  noyau  de  l'oosphère 
se  divise  en  deux.  La  première  bipartition  ainsi  opérée,  chacun  des 
deux  nouveaux  noyaux  ne  tarde  pas  à  subir  une  deuxième  bipartition  ; 

(1)  Die  Coniferen  und  die  Gnetaceen,  p.  292. 

(2)  Die  Angiospermen  und  die  Gymnospermen  p.  49. 
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après  quoi  il  sait  une  troisième  bipartition  et  ainsi  de  suite  jusqu'à  une 
huitième,  après  laquelle  les  cloisons  cellulosiques  commencent  à  être 
formées  entre  les  noyaux  ainsi  engendrés. 

Dans  des  matériaux  récoltés  vers  le  milieu  de  septembre,  j'ai  \m 
observer,  outre  la  i)hase  représentée  par  la  fig.  9  (PI.  XXXII),  où  se 
trouve  un  seul  fuseau  nucléaire  dans  l'oosphère,  diverses  phases  de 
la  caryocinèse  (PI.  XXXII,  fig.  10-11)  (1).  Aucune  des  phases  observées 
par  moi  ne  m'  a  mcjntré  des  sphères  attractives  aussi  magnifiques 
que  celles  que  j'ai  aperçues  dans  les  cellules  génératrices  du  tube 
polliniquedu  Ginhjo{i).  Ce  que  l'on  peut  prendre  là  pour  des  sphères 
attractives  n'est  représenté  que  par  des  rayons  étoiles  ou  de  très  fines 
granulaticjns  de  diverses  grandeurs  parsemées  ça  et  là  irréguhèrement 
(PL  XXXII,  fig.  10),  dont  rien  n'autorisera  à  admettre  que  ce  sont 
des  sphères  attractives  à  l'état  naturel  (o). 

Or,  on  reconnaîtra  que  pendant  cette  division  réi3étée,  tons  les 
noyaux  dans  une  mênie  oosphère  sont  toujours  au  même  stade  de  la 
caryocinèse;  donc  il  est  vraisemblable  que  les  noyaux  dérivés  du  noyau 
d'une  oosphère  subissent  la  bipartition  chacun  en  même  temps  et 
que  par  conséquent  leur  nombre  à  un  moment  quelconque  est  égal  à  une 
certaine  puissance  du  nombre  2.  D'où  il  suit  que  par  le  compte  de  leur 
nombre  dans  une  oosphère,  on  pourra  connaître  combien  de  fois  le 
noyau  de  l'oosphère  s'est  divisé  dès  le  début. 

(1)  J'ai  oVitenu  quelques  préparations  montrant  les  «Knotenpunkte»  de  M.  Strasburger 
{Die  Coniferen  und  die  Gnetaceen,  Tat.  XIII,  Fig.  58)  ;  il  faut  reuiarquer  cependant  que  ces 
pareilles  préparations  ont  été  obtenues  des  matériaux  fixés  incoiiiplètenicnt.  En  outre,  je  ne 
peux  pas  encore  affirmer  si  le  nc^yau  en  repos  ou  bien  celui  en  division  nous  montre-t-il  cet  etat 
abnormal. 

(2)  S.  Hirase,  On  the  Attraction-Sphere.'^  of  the  Pollen-Celh  of  Giiil-iio  bilolia,  a  Botanical 
Mafiaziney»,  Vol.  VII F,  No.  91,  p.  259. 

(3)  Les  sphères  attractives  representees  tout  récemment  par  M.  J.  Farmer  dans  les  figures 
photographiques  au  sujet  de  la  division  nucléaire  des  cellules  poUiniques  du  Lilium  {Flora, 
Heft  1,  1S95)  ressemblent  à  peu  près  à  celles  que  j'ai  rencontrées  dans  l'oosphère  du  Ginkgo, 
mais  son  avis  étant  différent  en  quelques  points  du  mien,  je  me  le  réserverai  pour  le  futur. 
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Le   tableau  suivant  (1)  a  été  fait  sur  l'observation  de  quelques 
dizaines   des  fruits  : — 


Nombre 
des 

Nombre 
des 

Nombre  des 

Numéro  de  la 

Nombre  des 
oosphères 
dont  les 

Nombre  des 
oosphères 
dont  les 

fruits 
examinés. 

oosphères 
examinées. 

noyaux  d'une 
oosphère. 

lîipartition. 

noyaux  se 

multiplient 

suivant  les 

puissances  de  2. 

noyaux  se 
multiplient 
irrégulière- 
ment. 

2 

2 

1 

2 

2 

8 

2  =  2x1 

1  '''^^        bipartition 

8 

5 

11 

4  =  2-' 

O  f^me                          

11 

1 

1 

7  =  2^-1 

après  la  8*^'"^    — 

1 

2 

5 

8  =  2^' 

o  ème                            

5 

2 

8 

16  =  2^ 

Aèxae                            

8 

8 

6 

82  =  2-^ 

5  ^^^                         _. 

6 

1 

2 

64=2« 

ßAme                           _ 

2 

1 

1 

128  =  2^-5 

après  la  7''"'^    — 

1 

5 

8 

128=2^ 

n  ème                            

8 

1 

1 

183  =  2^+5 

après  la  7  ''"'=    — 

1 

1 

2 

255 =2«- 1 

(256  =  2«)  (2) 

af)rès  la  8''°^^    — 

2 

1 

1 

260 =2« +4 

après  la  8*''"'^    — 

1 

Total  27 

46 

... 

40 

6 

En  consultant  ce  tal)leau  ou  verra  (ju'il  y  a  certaines  déviations  à 
la  règle  de  bipartiti(3n  siinultaiiée  énoncée  ci-dessus,  car  les  noyaux 
sont  rarement  plus(lo3,  2()0)  ou  moins  (7,  123,  255)  nombreux  qu'ils 
ne  devraient  l'être  d'après  la  règle  générale  ;  le  second  cas  est  dû  très 
vraisemblîiblement  à  la    désorganisation    de    quelques    noyaux    et    le 

(1)  Il  faut  remarquer  que  pour  faciliter  le  compte  des  noyaux  j'en  ai  dessinés  le  contour 
au  moyen  de  la  chambre  claire. 

(2)  Le  nombre  inclu  dans  les  parenthèses  est  placé  ici  seulement  pour  compléter  le  tableau, 
car  malheureusement  je  n'ai  rencontré  en  réalité  aucune  oosphère  avec  un  pareil  nombre  de 
noyaux. 
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premier  à  certaines  causes  que  malheureusement  je  ne  peux  pas 
encore  trouver.  Quoi  ([u'il  en  soit,  il  est  évident  que  généralement 
les  noyaux  d'une  oosphère  subissent  de  la  bipartition  qui  se  répète  huit 
fois  successivement  dès  le  début. 

Après  la  septième  bipartition,  le  cytoplasma  manque  généralement 
des  grosses  granulations  indiquées  ci-dessus  et  devient  spongieux  en 
apparence  et  c'est  alors  pour  la  première  fois  après  le  début  de  la  divi- 
sion nucléaire  que  j'ai  aperçu  dans  le  noyau  un  nucléole  (PI.  XXXII, 
fig.  12).  Après  la  huitième  bipartition,  il  se  forme  des  cloisons  cellulo- 
siques entre  les  noyaux  ;  le  cytoplasma  devient  grossement  réticulé 
et  enfin  le  noyau  vient  à  régénérer  quelques  nucléoles  (PI.  XXXII, 
fig.  1 3).  Du  tableau  précédent  on  verra  que  la  division  irrégulière 
s'opère  notamment  après  la  septième  bipartition. 

Les  membranes  cellulaires  formées,  les  cellules  ne  tardent  pas  à 
se  diviser  chacune  pour  son  compte.  La  base  de  l'oosphère,  se  confor- 
mant maintenant  au  point  végétatif,  se  développe  de  plus  en  plus,  de 
sorte  que  vers  le  commencement  d'octobre  on  reconnaît  déjà  la  dif- 
ferentiation des  deux  cotylédons  et  vers  la  fin  de  ce  même  mois,  quand 
les  fruits  déjà  mûrs  s'apprêtent  à  tomber  des  arbres,  on  voit  que 
l'embryon  bien  développé  mesure  de  6  à  8  millimètres  de  long  (1). 

Au  sujet  du  nombre  des  oosphères  qui  se  trouvent  dans  un  sac, 
voici  ce  que  M.  Strasburgkr  a  dit  (2)  :  «Der  Embryosack 
selbst  erscheint  meist  zweikantig  u  n  d  die  C  o  r  p  u  s  c  u  1  a 
stehen  in  2  oder  Mehrzahl  auf  dieser  Kante,  an  die 
beiden  Seiten  der  Warze»,  ce  qui  confirme  mon  observation. 
Outre  ce  cas,  j'ai  observé  celui  où  les  deux  oosphères  sont  serrées 
côte  à  côte,  comme  chez  le  Junipenis  ou  le  Finits  (PI.  XXXI,  fig.  4  et 

(1)  s.  Hirase,  ^'^^^  ^  '^^M  (Ät/so/i  de  fécondation  du  Ginkgo  biloba).     Bot.  Mag. 
Vol.  VIII,  No.  83,  1894,  p.  7. 

(2)  Die  Coniferen  und  die  Gnetaceen,  p.  29L 
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PI.  XXXII  fig.  14).  Or,  on  rencontre  généralement  dans  un  nucelle 
un,  deux,  ou  souvent  trois  grains  de  pollen,  qui  demeurent  sus- 
pendus aux  deux  côtés  du  mamellon  nucellaire.  J'ai  reconnu  que, 
dans  un  grand  nombre  de  cas,  les  oosphères  d'un  sac  du  Ginkgo  sont 
fécondées  toutes  les  deux  et  cela  est  du  à  ce  que  chaque  oosphère  est 
fécondée  par  un  tube  polllinique  parce  que  les  deux  oosphères  sont 
éloignées  l'une  de  l'autre.  Lorsque  les  deux  archégones  sont  voisines, 
il  n'en  est  rien,  puisqu'une  cellule  génératrice  du  tube  se  divisant  en 
deux  cellules-sœurs  égales,  il  est  fort  vraisemblable  qu'alors  les  deux 
oosphères  d'un  sac  n'exigent  qu'un  seul  tube  pour  être  fécondées (1). 
On  remarquera  que,  quoique  la,  fécondation  des  deux  oosphères 
s'accomplisse,  l'une  d'elles  peut  se  conformer  d'habitude  en  embryon 
adulte. 


5.    CONCLUSIONS. 


1.  L'oosphère  du  Ginhjo  biloba  aboutit  à  la  maturité  vingt 
semaines  après  la  pollinisation. 

2.  Peu  de  temps  avant  la  fécondation,  il  se  forme  une  cellule  du 
canal.  Dès  qu'elle  est  formée,  elle  se  désorganise  sur-le-champ  et  se 
sépare  de  la  moitié  inférieure  du  «dispirem». 

3.  La  fécondation  s'effectue  vers  le  milieu  de  septembre,  du 
moins  dans  notre  pays. 

4.  Après  la  fécondation,  le  noyau  de  l'oosphère  ne  tarde  pas  à  se 
diviser  et  se  multiplie  en  général  suivant  les  puissances  du  nombre  2. 

5.  Après  la  huitième  bipartition  des  noyaux  dérivés  du  noyau  de 
l'oosphère,  il  se  forme  des  cloisons  cellulosiques  entre  les  noyaux  en- 
gendrés.    Chaque  cellule,   ainsi  formée,   commence   à   se   diviser  pour 

(1)  Consulter  Strasburger,  Histolog.  Beit.  Heft.  IV,  1892,  p.  20. 
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son  compte;  après  quoi  la  base  de  l'oosphère  formant  le  point  végétatif 
se  développe  de  plus  en  plus  pour  donner  naissance  à  un  embryon. 


Il  a  été  déjà  énoncé  (p.  o09)  qu'il  y  a  une  relation  fort  intime 
entre  l'apparence    de  grosses    granulations    dans    l'oosphère   et    son 
remplissage    de    cytoplasma.       Ces    grosses    granulations    se   compor- 
tent à  l'égard  des  divers  réactifs  colorants  de   la  même   feçon   que  les 
nucléoles  :   par  exemple,  dans  les  préparations   portées   pendant  à  peu 
près  une  heure  dans  la  solution  aqueuse  du  vert   de   méthylène,lavées 
avec  de  l'alcool  absolu,    puis  traitées   avec   de   l'essence  de  girofle,   et 
enfin   montées  an  baume,  on  voit  les  granulations  et   les  nucléoles  se 
colorer  en  bleu,  tandis  qu'au  contraire  les  granulations  chromatiques 
et   le   cytoplasma  ne    se   colorent   jamais  ;    si    l'on   remplace  l'alcool 
absolu    par    une    solution    alcoolique   saturée    d'éosine,   on    voit    les 
granulations  et  les  nucléoles  se  colorer  en  bleu  plus  ou   moins   foncé, 
et  les    granulations  chromatiques    et    le    cytoplasma    en    rouge    clair 
(Matériaux  fixés  avec  du  liquide  de  Flemming!)  Grâce  à  ces  réactions 
on    reconnaîtra  aisément    que  les    granulations  eu  question   ne   sont 
ni  des  o-rains  d'amidon  ni  ceux  d'aleurone  mais  qu'au  contraire  elles  se 
rapprochent  beaucoup  des  nucléoles.     Leur  ressemblance  aux  nucléoles 
à   l'égard  des  réactions,  leur  apparence  près  du  noyau  de  l'oosphère  au 
premier  abord,  et  notamment  le  phénomène  presque  toujours  rencontré 
que  quelques-unes  d'elles  sont  en  voie  de  couler  hors  du   noyau,  sont 
en   faveur   de  la  supposition  qu'elles  sont  venues  du  nucléole  dans  le 
noyau  de  l'oosphère. 

En  outre,  on  rencontrera  dans  les  cellules  formant  la  paroi  de 
l'archéofone  une  ou  rarement  deux  orranulations  situées  en  dehors 
de  chaque  noyau,  qui  se  rapprochent  le  plus  souvent  très  près  de 
l'oosphère,   en   étant  séparées  seulement  par  une   cloison  de  cellulose 
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(PI.  XXXI,  %.  5,  fi,  7;  ?].  XXXII,  fig.  9).  Traitées  avec  de  la 
fuchsine  acide  à  0,2  p.  100,  elles  se  colorent  en  rouge  de  même 
que  les  nucléoles  et  ainsi  se  distinguent-elles  aisément  des  grains 
d'amidon  réservés  dans  les  mrmes  cellules.  On  peut  observer  néan- 
moins ce  phénomène  pendant  l'espace  de  temps  compris  entre  le 
développement  complet  de  roosj)hère  et  la  se])tième  bipartition  de  son 
noyau.  Or,  on  observera  le  fait  fort  remarquable  que  les  noyaux  dans 
les  cellules  de  la  paroi  de  l'archégone  sont  pourvues  .chacune  des  deux 
nucléoles  avant  ce  temps  limité,  mais  après  d\m  seul.  Il  me  semble 
donc  très  vraisemblable  que  les  granulations  en  dehors  des  noynux  de 
la  paroi  de  l'archégone  proviennent  d'un  des  deux  nucléoles  et 
qu'elles  se  transportent  de  là  dans  l'oosphère  à  travers  des  ponctuations 
pratiquées  sur  les  cloisons  cellulosiques. 

En  somme,  les  grosses  granulations  dans  l'oosphère  sont  de  deux 
sortes  à  l'égard  des  sources  desquelles  elles  tirent  leur  origine:  1°  celles 
provenues  du  noyau  de  roosi)hère  et  2°  celles  pro  venues  du  noyau  des 
cellules  de  la  paroi  de  l'archégone.  Les  granulations  des 
deux  sources  sont  tout  à  fait  identiques  l'une  à  l'autre  soit  en  nature, 
soit  en  apj)arence  externe;  elles  sont  néanmoins  diiférentes  à  l'égard 
du  moment  de  leur  existence,  car  tandis  que  les  granulations  de  la 
première  sorte  disparaissent  au  moment  du  développement  complet 
de  l'oosphère,  celles  de  la,  deuxième  commencent  alors  à  prendre 
naissance. 

Les  deux  grosses  granulations  découvertes  par  moi  dans  les 
cellules  pollinique  du  Ginkgo  à  côté  des  sphères  attractives  (1)  peuvent 
être  regardées,  peut-être,  comme  identiques  à  celles  dont  il  est  parlé 
ci-dessus  en  raison  des  réactions  similaires.  Nous  avons  énoncé 
que   ces    deux    granulations  peuvent  être    observées    même   à    l'état 

(1)  s.  Hirase,  Bot.  Mag.  Vol.  VIII,  No.  91,  p.  259. 
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frais,  donn  par  aimloo-ie  nous  sommes  amenés  à  admettre  que 
les  granulations  en  question  ne  sont  nullement  des  substances 
artificielles  engendrées  en  vertu  des  agents  fixateurs.  îious  sommes 
en  outre  d'avis  que  ces  granulations  sont  à  l'étîit  demi-liquide,  car 
on    les   rencontre  souvent  à  r(^t:it  coidniit. 

Le  fait  que  les  nucléoles  sortent  hors  du  hovmu  au  moment  de  la 
caryocinèse  a  été  énoncé  par  la  plupart  des  savants.  Mais  que  sont 
les  granulations  indiquées  ci -dessus,  qui  se  montrent  mr-me  au  moment 
oil  le  noyau  est  en  re]ios?  Sont-elles  provenues  des  nucléoles?  Sont- 
elles  constituées  entièrement  de  la  substance  nucléolaire  ?  Sont-elles 
identiques  an  nucléole  extranucléaire  (pii  sort  hors  du  noyau  au  moment 
de  la  caryocinèse?  Voilà  les  questions  que  je  me  pose  à  ce  sujet.  Il 
est  impossible  de  les  discuter  ici,  |)arce  que  leur  solution  exigera  des 
recherches  spéciales  plus  approfondies.  lîornons-nous  maintenant  à 
rappeler  que  les  granulations  en  question  sont  évidemment  des  sub- 
stances rapportées  du  noyau  de  l'oosphère  ou  des  cellules  de  la  paroi 
de  l'nrchégone  dans  l'oosphère  pour  la   nourrir. 

La  relation  entre  les  nucléoles  et  les  fines  granulations  qui  se 
montrent  dans  l'oosphère  après  l'évanouissement  des  grosses  granula- 
tions est  d'une  netteté  très  remarqual)le  :  l(n*sque  le  cytoplasma  de 
l'oosphère  manque  de  grosses  granulations,  il  devient  riche  en  fines 
granulations  ;  pendant  que  le  noyau  de  l'oosphère  va  se  multipliant 
par  bipartition,  les  fines  granulations  disparaissent  peu  à  peu  et  alors 
le  noyau  de  l'oosphère  vient  à  régénérer  les  nucléoles. 


En  terminant  je  suis  heureux  de  remercier  M.  le  Prof.  J.  Matsu- 
mura,  qui  m'a  permis  de  travailler  dans  son  laboratoire  et  dont  les 
précieux  conseils  ne  m'ont  jamais  fait   défaut;   M,    le   Prof.  S.  Ikeno, 
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qui  m'a  donné  dès  le  début  Jes  conseils  les  plus  précieux;  M.  le  Dr. 
K,  Fujii,  qui  a  mis  à  ma  disposition  avec  la  plus  parfaite  libéralité 
diflférents  livres  dans  sa  bibliothèque  ;  et  enfin  M.  S.  Okubo,  ancien 
professeur  adjoint  nu  Collège  des  Sciences  pour  sa  bienveillance. 


Explication   des  Planches. 


PLANCHE    XXXI. 

(Fig.  1  à   7.) 

Fig.  1. — Une  jeune  oosphère  avec  ses  cellules  du  col. — Matériaux  i-écoltés  vers  le 
milieu  de  juin;  preparations  colorées  avec  de  la  fuchsine  acide  et  du  vert 

.,-   1       240 
d  iode  ;  -  —  . 

Fig.  2.— Une  oosphère  plus  agèe  avec  le  noyau  qui  se  rapproche  de  son  bord, 
pourvue  de  grosses  granulations  près  du  noyau  et  pleine  de  vacuoles. — 
Matériaux  récoltés  vers  le  milieu  de  juillet.    Préparations  colorées  avec  de 

150 
la  fuchsine  acide  et  du  vert  d'iode  ;   — -  . 

Fig.  3. — Une  oosphère  au  même  stade  représentant  une  portion.  On  voit  des 
granulations  au-dessous  du  noyau  en  voie  de  couler. — Preparations  colo- 
rées avec  du  vert  de  méthylène  et  de  l'eosine  ;  -—  . 

Fig.  4. — Représente  les  deux  oosphères  presque  mûres.  Dans  l'un  des  deux 
noyaux  (droit)  la  portion  vis-à-vis  des  cellules  du  col  est  convexe  ;  dans 
l'autre  (gauche)  cette  portion  s'est  contractée.  On  voit  des  granulations 
auprès  des  noyaux. — Prep,  colorées  avec  du  vert  de  metliyléne  et  de  la 
fuchsine  acide  ;   — —  . 

Fig.  5. — Une  phase  plus  avancée  de  l'oosphère.  Le  cytoplasma  dépourvu  de 
vacuoles   est   parsemé   de  grosses  granulations.     On   les   voit   en   outre 

dans  les  cellules  formant  la  paroi  de  l'archegone. — Matériaux  récoltés  vers 

150 

la  fin  d'août  ;  prep.  colorées  avec  de  l'hematoxyline  de  Böhmer  ;  — —  . 

Fig.  6. — -Pieprèsente  la  base  d'une  archégone.  On  voit  les  granulations  dans  les 
cellules  de  sa  paroi  très  prés  de  l'oosphère.  La  cloison  cellulosique 
fort  épaissie,  mais  munie  des  ponctuations.  Prep,  colorées  avec  de  la 
fuchsine  acide  ;   — —  . 
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Fig.  7a.— Formation  de  la  cellule  du  canal.     On  ne  voit  pas  de  grosses  granulations 

dans  le  cytoplasma.     Prep,   colorées  avec  de  l'hematoxyline  de  Böhmer  ; 
150 
1 

Fig.  7b. — Une  portion  de  la  Fif]^.  7a  plus  fortement  grossie  ;    —  . 

PLANCHE    XXXII. 

(Fig.  8  à  13.) 

Fig.  8.— La  cellule  du  canal  se  desorganisant  et  se  séparant  de  la  moitié  infei-ieure 
du  «dispirem»  et  le  noyau  de  l'oospliere  descendant. — ^Materiaux  récoltés  vers 

le  milieu  de  septembre  ;  prep.  colorées  avec  de  la  fuchsine  acide  :    — - 

'1 

Fig.  9. — L'oosphère  au  sein  de  laquelle  se  voit  un  fuseau  nucléaire.  Le  cyto- 
plasma est  riche  en  fines  granulations.  Matériaux  récoltés  vers  le  milieu 
de  septembre.     Prep,  colorées  avec  du  vert  de  méthylène  et  de  la  fuchsine 

..       150 
acide  ;  -—  . 

Fig.  10. — Pteprésente  un  des  IG  fuseaux  nucléaires  formes  dans  une  oosphere.- 
Matériaux  récoltés  vers  le  milieu  de  septembre  ;  prep.  colorées  avec  du  vert 
de  méthylène  et  de  la  fuchsine  acide  ;  - —  . 

Fig.  11. — Représente  un  des  huit  «dispirems»  formes  dans  une  oosphère.  Matériaux 
recueillis  vers  le  milieu  de  septembre  ;  prep.  colorées  avec  du  vert  de  methy- 

530 
léne  et  de  la  fuchsine  acide  ;   . 

Fig.  12. — Représente  tous  les  noyaux  contenus  dans  —  de  l'épaisseur  d'une  oosphère 
(c'est-à-dire  egal  à  0,076  mm.  qui  contient  128  noyaux  derives  de  la 
bipartition  répétée  du  noyau  de  l'oosphère  ;  le  cytoplasma  spongieux  et  le 
noyau  avec  un  nucléole. — Matériaux  récoltes  vers  le  milieu  de  septembre  ; 
prep.  colorées  avec  du  vert  de  methylene  et  de  la  fuclisine  acide  ;   -—  . 

8 
Fig.  13. — Représente  tous  les  noyaux  contenus  dans        de  l'épaisseur  d'une  oosphère 

(=0,043  mm.)  dans  laquelle  des  cloisons  de  cellulose  ont  ete  déjà  formées.. 

— Matériaux  recueillis  vers  le  commencement  d'octobre.     Prep,  colorées 

87 
avec  de  l'hematoxyline  de  Böhmer  ;  —  . 


Description  of  Opisthoteuthis  depressa  n.  sp 

By 
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^Vith  Plate  XXXIII. 


During  May  last,  a  small  octopod,  apparently  l)el()nging  to  the 
rare  and  very  peculiarly  sha])ed  genus,  Opisthoteutlrix,  was  brought 
to  us  by  our  collect<3r,  a  Misaki  üsherman,  who  obt;iined  it  on  the 
southern  side  of  Okinose,'^  about  sixteen  kilometres  west  of  Cape 
Sunosaki.  It  had  taken  one  of  the  hooks,  baited  with  shark-flesh,  of 
a  long  line  for  deep-sea  fishing,  at  a  dej>th  of  about  250  fathoms. 
This  localitv  is  one  of  tliose  in  or  about  Sagami  l^ay,  that  seem  to  be 
teeming  with  zoological  novelties.  It  is  a  rich  Hexactinellid  ground, 
and  of  the  numerous  interesting  objects  which  it  has  recently  yielded 
to  us,  might  here  be  mentioned  a  living  ]']euwtoiiinriii  llei/nclii, 
likewise  hooked  up  liy  a,  snood  of  a  long  line. 

The  genus  (JpistJiotciitJiis  was  instituted  in  1.S.S8  by  Verrill"-'  to 
receive  a  West  Indian  species,  named  O.  Aijdsxizii  by  the  same  a,uth.,r. 
So  far  as  we  can  ascertain  no  second  species  has  since  been  added  to 
the  genus.  In  proposing  then,  the  name  of  0.  depressa  for  our 
Okinose  specimen,  which  ditfers  in  many  important  points  from 
Yerrill's  species,  we  consider  it  unlikely  that  we  are  adding  but  an 
unnecessary  sync)nym  t(j  the  literature  of  Cephalopods. 

1)  A  submarine  bank  situated  about  18  kilometres  south  of  Misaki. 

2)  "  Supplementary  Report  on  the  '  Blake,'  Cephalopods."    Bull,  Mus.  Comp.  Zool.,  Vol.  XI. 
Also,  "  Mollusca  of  the  New  England  Coast."  Trans.  Conn.  Acad.,  Vol.  VI. 
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Hoyle'^  seems  to  have  entertained  some  rlouht  as  to  whether 
O/nMlioteutlu's,  together  with  Slauroteutlris  Ver.,  is  not  identical  with 
('irrofeittltis  of  Eschricht.  In  our  judgment,  so  far  as  Opistlioteiiihis  is 
concerned,  its  generic  distinction  may  wel]  be  considered  as  valid, 
preeminently  on  account  of  the  unusually  depressed  head  and  body, 
which  condition,  conjointly  with  the  tliick  and  swollen  briichial  webs, 
gives  to  the  animal  a  shape  quite  exceptional  among  Cephalopods. 
Except  for  the  projecting  tips  of  its  arms,  it  may  be  compared  to  a 
plnno-convex  disc,  of  which  the  plane  side  is  the  inferior  or  the 
anterior  and  re[)resents  the  innei'  surface  of  the  umbi-ella.  The  arched 
suj)erior  or  posterrior  surface  includes  not  onl}^  tlie  posterior  aspect  of 
an  ordinary  ceplialopod  body,  but  also  the  dorsal  and  ventral  surfaces 
as  well  as  the  outer  surface  of  the  uinbrella.  The  head  and  body  are 
thus  flattened  aritero-posteriorly.  This  is  accompanied,  as  might 
naturally  occur,  by  a,n  outspread  of  these  parts  laterally  and  especially 
along  the  ventral  web,  whereby  such  parts  are,  so  to  say,  pushed 
into  the  umbrella  beneath  its  outei-  skin.  Hence,  the  lateral  portions 
of  the  broadened  head  and  body  lie  directly  over  the  bases  of  the 
lateral  arms,  while  the  median  porti(Hi  of  the  body  directly  overlies 
the  two  ventral  arms  to  a  considerable  extent.  At  the  same  time  the 
siplion  and  the  branchial  apertiu-e  are  shifted  over  to  a,  considerable 
distance  on  the  outer  surf  ire  of  the  median  ventral  web,  and  are 
directed  in  the  ventral,  not  in  anterior  direction  as  is  usually  the 
case.  The  close  and  wide  (-(^nnection  thus  established  between  the 
head  and  body  on  the  one  hand  and  the  umbrella  on  the  other, 
accounts  for  the  fact  that  the  latter,  with  arms  enclosed  in  it,  is 
horizontally  expanded,  the  former  acting  as  a  restraint  against  its 
closi  ng. 


1)  Challenger  Report.  Vol.  XVI.  p.  230. 
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Apparently  the  same  state  of  things  in  O.  A(jass{cii,  us  put  down 
above,  is  described  by  Ven-ill  in  a  different  way.  According  to  liim, 
the  depressed  body  is  together  with  the  head  "  closely  united  "  or 
"  wholly  adnate  to  the  web  connecting  the  arms,  except  at  the  post- 
erior end  behind  the  fins,  where  it  is  slightly  free  and  overhangs  a 
little."  Again,  it  is  said  that  the  head  and  body  are  so  closely  adnate 
to  the  branchial  membranes  "  as  to  entirely  conceal  the  ventral  por- 
tions." The  position  of  the  siphon  and  branchial  aperture  is  pointed 
out  by  ^^errill  as  being  remarkal)ly  ''posterior."  The  terms  used  by 
him  are  misleading  in  so  far  as  they  lead  one  to  think  that  the  body 
had  laid  itself  down  in  sudi  a  way  as  to  have  come  int<j  union  with 
the  Avebs  by  its  ventral  surface,  and  tliat  the  siphon  and  the  Ijranchial 
aperture  had  shifted  their  p(jsitions  along  the  ventral  surface  of  the 
body  towards  its  posterior  end.  Such  is,  in  our  opinion,  decidedly 
not  the  case.  The  ventral  portion  of  the  body  is  nowhere  to  be 
C(jnsidered  as  being  C(jncealed,  except  perhaps  the  mantle-rim,  which 
is  reflected  inwards  at  the  branchial  aperture  (a,  fig.  [)).  On  the 
contrary,  it  stands,  at  least  for  the  greater  part,  exposed  more  than 
ever,  only  with  this  peculiarity,  that  it  forms  a  part  of  the  general 
supericn-  surface,  thereby  losing  all  definable  boundaries  from  the  real 
dorsal  region  or  from  the  outer  surface  of  the  umbrella.  Xor  is  there 
any  ground  for  supposing  that  the  siphon  and  the  branchial  aperture 
have  any  way  approached  the  original  posterior  end,  Avhich  is,  strictly 
speaking,  to  be  sought  somewhere  near  the  middle  of  the  upper  surface 
of  the  flattened  body,  behind  the  position  of  the  dorsal  cartilage. 
While  thus  retaining  their  usual  relative  position  to  the  posterior 
body-end,  they  have  shifted  themselves  a  remarkable  distance  away 
from  the   centre,  and  along  the  outer  surface,   of  the  umljrella. 

To  go  on  with  the  description  of  our  specimen  oi'  (f.  deprcsm  the 
entire  superior  surface  (fig.  2)  is  covered  with  a  wrinkled  and  flabby 
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skin,  the  wrinkles  abounding  most  near  its  margins  where  they 
generally  run,  with  interruptions,  in  circular  curves.  Many  of  these 
were  probably  to  be  seen  even  in  the  living  state  when  the  arms  were 
at  rest,  certainly  to  disappear,  however,  under  the  tension  caused  by 
certain  movements  of  the  latter.  (3thers  may  be  the  result  of  contrac- 
tion brought  about  by  immersion  in  alcohol.  Underlying  the  skin 
there  is  a  thick  layer  of  very  soft  connective-tissue,  that  fills  up  the 
webs  and  also  covers  the  outer  as[)ect  of  the  arms  ;  so  that,  while  it 
gives  such  a  tliickened  or  swollen  appearance  to  the  former,  it  conceals 
the  latter  beneath  it,  making  their  course  untracealjle  on  the  outer 
side  of  the  umbrella.  The  same  condition  sliould  als(3  obtain  in 
0.  Agassi:ii. 

As  already  mentioned,  the  entire  superior  sin-face  is  gently 
C(jnvex,  but  its  central  portion,  i.e.,  the  head  and  body  proper,  in  our 
alcoholic  specimen  must  be  described  as  being  rather  flattened,  except 
in  the  region  of  the  eyes,  where,  it  somewhat  heaves  u[)  into  r(3unded 
prominences  presenting  the  most  pr(jjecting  points  of  tlie  upper 
surface  (tig.  1).  Otherwise,  the  head  is  as  hnv,  'nid  •al)out  as  l;u-ge 
and  as  broad,  as  the  body.  Ihe  latter  does  not  overhang  in  any 
degree  the  branchial  aperture,  a  condition  suggesting  that  the 
depression  of  the  body  in  the  present  species  is  carried  somewhat  to 
a  greater  extent  than  in   0.  A(i(i>)si.:ii. 

The  eyes,  which  should  l:)e  very  large  in  ( K  A(jassizii,  are  here  of 
moderate  size,  and  are  separated  from  each  other  by  a  wide  interorbital 
space.  Their  external  op)enings  are  small  semilunar  slits,  tlisposed 
longitudinally  and  with  mendjranous  u[)per  and  thick  lower  lids. 
The  distance  between  the  two  o})enings  exceeds  twice  tli(  diameter  of 
the  eye-bulb,  but  is  about  equal  to  their  distance  from  the  free  edge  of 
the  dorsal   web. 

The  fins  are  very  small  compared  ^vith  tinsse  of  O.  A(jassizii.     In 
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our  «pccimen  the  left  fin  is  shrunk  mikI  smaller  than  the  other, 
evidently  owing  to  careless  handling  wlien  fresh,  llie  right  tin  is 
Avell  preserved,  rather  thick  and  triangular  in  sliape,  being  aljout  one 
and  a  half  times  as  1)road  (transversely)  as  it  is  long.  The  free  apex 
is  rounded  and  of  the  two  edges,  the  anterior  is  somewhat  more 
arched  than  the  posterior.  The  shape,  however,  is  likely  subject  to 
chanu'es,  accordino^  to  the  different  state  of  contraction  of  tlie  internal 
tissues,  as  the  fins  are  very  soft  structures  containing  no  supporting 
elements  whatever,  Nevertheless,  on  raising  them  from  tlieir  natural, 
laterally  directed  position  and  then  releasing  tliem.  they  return  to  the 
original  position  of  their  own  acc(jrd.  The  [)lace  of  their  attachment 
is  close  behind  the  eye-bulbs,  the  distance  between  the  middle  of  the 
fin-base  and  the  eye-opening  being  about  one  fifths  of  the  distance  of 
the  former  from  the  branchial  aperture.  Moreover,  the  fin-base  is 
situated  more  to  tlie  middle  than  the  eye-opening,  while  the  fin 
itself  extends  laterally  but  a  short  distance  beyond   the  same. 

The  branchial  aperture  is  a  small  crescent-shaped  opening,  situated 
at  a  distance  frcjm  tlie  free  edo-e  of  the  dorsal  web  about  four  times  as 

a 

great  as  that  from  the  ventral  web.  It  })artially  embraces  the  siphon, 
which,  so  far  as  it  shows  itself  outside  the  branchial  aperture,  is  of 
very  insignificant  size,  Xo  p-art  of  it  can  be  said  to  be  freely  project- 
ing beyond  the  surface  of  the  ventral  web  and  its  presence  is  only 
re^■ealed  by  a  slight  prominence  and  by  the  existence  of  a  small, 
transversely  slit-like  siphcmal  opening  close  behind  the  Ijranchial 
aperture. 

As  alreadv  mentioned,  the  inner  or  inferior  surface  of  the  umbrella 
(tig.  o)  is  plane.  The  arms  do  not  project  al)Ove  it.  except  very  near 
the  tips,  where  the  webs  becoming  thinner  and  ie)ld-like,  join  them  on 
their  upper  sides.  The  skin  is  tolerably  firmly  attached  to  the  inner 
surface  ot  the  arms,   as  a  result  of  the   fact    that   there  is  interposed  on 
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this  side  little  or  no  soft  connective-tissue,  so  richly  de^'eI()])ed  within 
the  Avebs  as  well  as  over  the  outer  surface  of  the  arms.  The  entire 
skin  is  on  the  whole  smooth,  at  any  rate  by  no  means  so  flabby  as  on 
tlie  outer  side  of  the  umbrella.  This  difference  in  the  amount  of  skin 
on  the  two  surfaces  is  assuredly  a  provision,  by  which  the  animal  is 
readily  enabled  by  special  exertions  of  its  muscles,  to  ;issume  a  shape 
concave  on  the  lower  side,  as,  for  instance,  when  it  would  attach  itself 
by  means  of  suckers  to  a  projecting  substratum  or  when  it  would 
exercise  swimming  motion  by  alternate  closure  and  expansion  of  its 
arms.  We  believe  the  kind  of  locomotion  just  mentioned  is  of  much 
greater  moment  to  (Jpistliotciiiliis  than  to  most  other  Cephalo})ods,  since 
the  ejection  of  water  from  the  ccjmparatively  small  branchial  chamber 
and  siphon  can  not  but  be  of  subordinate  signihcunce. 

The  mouth  is  situated  somewhat  eccentrically,  i.e.,  a  short  distance 
nearer  to  tlie  free  edge  of  the  dorsal  web  than  to  that  of  the  ventral. 
Its  position  about  corresp<mds,  on  the  superior  aspect  of  the  animal, 
to  the  middle  of  a  line  connectirjg  the  anterior  ends  of  the  lins.  There 
is  a  finely  verruca  ted  buccal  membrane  jiresent  in  the  mouth.  The 
laws  show  no  characteristic  features  that  seem  to  be  woi'tli  noticiu"- 
(figs.  4  &  5).  We  have  sought  in  vain  for  the  radula,  but  will  not 
positiNcly  assert  its  total  absence. 

The  arms  are  subequal.  The  longest  is  the  second  lateral  arm, 
after  which  the  ventral,  the  first  lateral  and  the  dorsal  arms  are  suc- 
cessively shorter  in  the  order  mentioned.  As  seen  after  denuding 
them  of  skin,  they  are  rather  stout  and  are  thickest  at  the  base,  Avliere 
they  come  in  contact  with  one  another  and  whence  they  gradually 
taper  off  towards  the  tips.  According  to  Verrill,  the  arms  of 
(>.  A(jassizn  are  mucli  narrowed  towards  the  bases  and  these  are  said 
to  be  not  in  contact, — a  descrij)ti«m  presumaljly  based  solely  on  their 
external  appearance  on  the  inferior  side,  where  the  suckers  decrease  in 
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size  üikI  tlic  zone  between  the  two  rows  of  cirri  lessen  in  breadth  to- 
wards the  h;ise  of  tlie  arms.  The  free  ends  are  ratlier  slender,  are  coni- 
pressed,  and  more  or  less  outwardl}"  curled.  lîy  far  the  greater 
extent,  say  about  nine  tenths  of  the  entire  lenoth  of  arms,  is  plainly 
webbed,  and  such  p(3rtions  show  a  remarkal)le  (iirxature  on  the  same 
])lane,  viz.,  both  rioht  and  left  arms  are  all  moi-e  or  less  curved  dorsad, 
so  that  while  the  two  dorsal  arms  face  each  c^tlier  with  their  r-oncü^itv, 
the  two  ventral  arms  do  so  with  their  convexity  so  that  their  ends  ww 
turne<l  laterad  aw;iy  from  each  other  (lig'.  o).  Xone  of  the  arms 
shows  any  sign  of  hectocotylization. 

Consequent  upon  the  horizontal  carvature  of  the  arms,  the  edge- 
line  of  tlie  dorsal  web  is  the  least  extensive  of  all,  since  the  two  dorsal 
arms  approach  each  other  towards  their  ends,  ^[oreover,  it  is  deeply 
slackened  in,  o-iving'  rise  to  a  median  angular  notch,  the  two  sides  of 
whicli  are  symmetrical.  On  the  other  hand,  the  ventral  web  has,  as 
is  easily  comprehensible,  the  most  extensive  edge-line,  which  is  almost 
straightly  stretched.  With  respect  to  the  lateral  webs,  their  edge-lines 
are  all  of  about  the  same  extent,  always  with  this  peculiarity,  that 
every  one  of  them  is  oblicpiely  indented,  so  as  to  form  an  open  angle, 
the  a])ex  of  which  lies  at  least  four  times  more  distant  from  the  tip 
of  the  next  dorsal  arm  than  from  tliat  of  the  next  ventral.  As  the 
result  of  this  fact,  a  lateral  web  can  not  be  divided  by  anv  line  into 
two  symmetrical  parts  and  each  lateral  arm,  as  also  the  ventral  arm, 
has  a  greater  stretch  of  narrowed  web-continuation  along  the  ^  entrai 
than  along  the  dorsal  side  near  its  end.  There  is  then  an  appearance 
as  if  the  two  ends  of  the  free  edge  of  a  lateral  web  terminated  at 
unequal  distances  from  the  tips  of  the  arms  connected  by  it,  as  is 
known  to  be  the  case  in  some  Cepiialopod  species.  But  such  seems 
not  to  be  the  real  state  in  0.  depressa.  We  are  rather  inclined  to 
consider  that  the  above  described  condition  of  lateral  webs  is  merelv 
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dependent,  npon  fhv  ])Ocnli:ir  hoi-izontal  cnrvatnre  of  the  arms  ])eannnf 
tlu'Hi,  and  that  tlieir  shape  would  be  similar  to  that  of  the  dorsal  or 
of  the  ventral  wel),  should  the  boundini»"  arms  dis])ose  themselves 
res])ectively  like  tlie  dorsal  or  the  ventral  arms,  what  is  likely  to 
happen  not  unfreqnently  during  life. 

Tlie  suckers  and  cirri  show  ari  arrangement  as  in  0.  A<jassi.:ii. 
The  former,  arranged  in  a  single  row  to  each  arm,  number  42-52  as 
fir  as  can  be  counted,  the  greatest  number  being  f )und  on  the  ventral 
arms.  Tliey  are  on  the  whole  very  small.  Along  the  greater  part  of 
the  arms,  they  are  of  about  the  same  size,  but  do  gr.adually  though 
shghtly  decrease  in  size  both  proximally  and  distally,  bec(iming 
es])eciallv  smaller  towai-ds  the  tips  of  the  arms.  Unlike  <>.  Jijassizii, 
those  situated  about  halfwny  along  the  arms  are  not  any  siiiallci- 
than  those  Avhi<'h  précède  or  follow  them.  The  suckers  have  simple 
hollows,  their  edges  lieing  generally  but  little  prominent  above  the 
surface  of  the  skin. 

The  cirri,  present  in  two  rows  on  each  arm  and  alternating  with 
its  suckers  are  very  inconspicuous  structures,  being  small,  slender  and 
attemiated  to  a  point.  Those  towards  the  tip  and  also  those  close  to 
the  base  of  the  arms  are  especially  insignificant,  being  reduced  to  mere 
minute  prominences.  Thev  commence  proxiin;illy  l)etween  the  first 
aiid  the  second  suckers.  The  space  enclosed  l)etvveeri  the  two  rows  of 
cirri  is  broadest  halfwav  alono-  the  arm  and  narrows  toAvards  either 
end  of  it.  > 

The  colour,  as  observed  on  the  second  day  after  the  specimen  liad 
been  j)ut  into  weak  alcohol,  was  predominantly  madder-red.  On  the 
superior  surface,  the  head  and  body  were  somewhat  uniforndy  of  that 
colour,  but  very  dull  in  tone,  except  in  the  region  just  aho^e  the  eyes 
and  the  under  surface  of  the  fins,  where  they  were  poor  or  altogether 
wanting  in  pigment.      On  the  periphery  of  the   superior   surf  ice   ihe 
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chroiiiato])li(:)res  were  arranued  in  «freaks  that  u'enerally  ran  Avitli 
iiitcfniption.s,  in  circular  ]>ath,s.  On  the  inferior  surface,  flie  red 
was  princi])a]ly  confined  to  tlie  interl)rachial  s])aces,  the  greater  part 
of  the  arms  flieniselves  as  well  as  the  cirri  and  suckers  l)eing-  of 
light   colour. 

The  measurements  of  our  specimen  are  as  follows  : 

Median  diameter  of  the  entire  aniirial,  50  mm. 

Transverse  diameter  across  fins,  65  mm. 

Thickness  at  the  middle  of  head,  ;djout  (S  mm. 

Lenofth    of  hodv  and  head,   from  the  hranchial  ai)erfure  to  the 
level  of  the  anterior  borders  of  eyes,  27  nun. 

Breadth  of  body  proper,  about  23  mm. 

Breadth  of  head  across  eyes,  2(^  mm. 

Between  eye-openings,  22  mm. 

Diameter  of  eye-bulb,  Î)  mm. 

Between  fin -bases,  17  mm. 

From  liase  of  tin  to  its  tip,  5  mm. 

Thickness  of  arm  near  base,  67^  mm. 

Length  of  dorsal  arm,  08  mm. 

Length  of  1st  lateral  arm,  44  mm. 

Length  of  2nd  lateral  arm,  4(S  nun. 

Length  of  ventral  arm,  46  mm. 

Length  of  dorsal  web  from  mouth,  23  mm. 

Length  of  ventral  web  from  mouth,  27  mm. 

Breadth  of  lateral  web  from  mouth,  25-27^  mm. 

Diameter  of  largest  sucker,  1  mm. 

Length  of  longest  cirrus,  1^  mm. 
Of  the  internal  anatomy  we  can  offer  only  such  scanty  notes  as 
could  be  taken  after  a  few  incisions  made  so   as   to  least  impair  oiu* 
uni(|ue  specimen. 
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The  presence  of  a  dorsnl  cartilage  could  only  be  ascertained  after 
pirtinlly  rciuosinfj^  the  dors:d  skin.  It  is  a  single,  transversely 
situated,  cartilaginous  l):ir  {c,  fig.  6),  no  part  of  which  is  directly 
continued  into  the  fins.  Here  is  another  ini])ortant  point  of  ditference 
from  0.  J<i((y!si~i'i,  in  which  it  should  occur  in  two  separate  pieces,  each 
contained  in  the  fin  itself.  The  simple  cartilaginous  bar  of  the  present 
s])ecies,  is  thin,  1  mm.  broad  (:intero-posteriorly),  0  mm.  and  11  mm. 
long  respectively  along  the  anterior  «and  the  posterior  edge.  It  is 
situated  al)out  4  mm.  behind  tlie  level  of  fins,  beneath  the  thick  skin 
nnd  closely  over  the  visceral  sac  above  the  posterior  part  of  the  liver 
{(I.e.,  fig.  9).  From  its  either  end  a  muscle  takes  its  origin  (m.,  fig.  6). 
The  latter  soon  bends  forwards  and  inserts  itself  at  the  fin-base  of  the 
resj^ective  side. 

Cutting  open  the  nLantle-cnvity,  the  siphon,  of  which  but  a  small 
portion  was  visible  from  outside,  is  exjx^sed  in  its  entire  length  (fig.  7). 
It  I  hen  measures  7  mm.  in  length  and  about  as  nmch  in  breadth  at 
the  base,  reja-esenting  a  nmcli  fiattened  cone  in  its  general  shape.  Its 
h^wer  wall,  which  corresjionds  to  the  dorsal  aspect  of  the  siphon  of 
normally  «haped  Cephalop(3ds,  is  completely  adnate  with  the  connective 
tissue  of  the  ventral  web.  Its  muscular  sul)stance  splits,  just  beneath 
the  anus,  into  two  bands,  whicli  after  running  antero-laterally  beneath 
the  branchial  chambers,  finally  become  lost  in  the  connective  tissues. 
The  upper  wall  of  the  siphon  is  covered  by  the  chromatophore-bearing 
skin  directly  continuous  witli  that  of  the  outer  surfice  of  the  umbrella 
and  is  reflected  outwards  along  it  free  edge  at  the  siphon -basis,  especi- 
ally so  at  two  lateral  positions  which  evidently  serve  as  the  so-called 
button  (hut.,  figs.  7-9). 

The  mantle-edge  at  the  branchial  aperture  is  reflected  inwards 
(ci).  The  reflected  edge  is  laterally  continued  into  a  fold  (/^),  which 
incom])let('1v  shuts  off  the  branchial  chandlers  on  the  median  side  and 
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whose  edge  is  capa1)Je  of  being  clasped  l)y  the  above  mentioned  button 
of  the  corresponding  side. 

It  is  convenient  for  description's  vsake  to  speak  of  two  branchial 
chambers,  each  containinii'  a   cnll  and   which  communicate  with  each 

"  Co 

other,  provided  the  Ijuttons  are  fixed,  by  only  a  narrow  space  at  the 
inner  end  of  the  siphon.  From  this  connecting  space  the  two 
branchial  chambers  extend  divero'entlv  forwards  and  laterallv  for  a 
distance  of  about  11  mm.  They  overlie  tlie  connective  tissue  of  the 
umbrella,  clasp  from  behind  tlie  visceral  mass  and  are  superiorly 
covered  by  the  mantle  (iiuui.,  tig.  7)  which  strictly  speaking  represents 
their  ventral  wall.  On  the  floor  of  the  connecting  space  and  right  at 
the  inner  end  of  the  siphon,  there  is  a  medianly  situated,  rounded 
elevation,  Ijearing  the  anus,  discernible  as  a  blackish  spot  («//.,  tig.  7). 
The  said  elevation  is  posteriorly  closely  embraced  by  a  thin  fold, 
likewise  of  the  floor,  and  is  superiorly  directly  continuous  with  tlie 
median  septum  {x(p.)  that  divides  the  entrances  into  the  two  branchial 
chambers. 

Each  of  the  latter  is  widest  near  the  siphon-base  and  narrows 
antero-laterally  to  a  cleft-like  terminal  portion.  The  widest  portion 
is  occupied  by  an  extremely  shortened  gill  ((ji.),  which  is  attached  to 
the  membranous  anterior  wall  enclosing  the  visceral  mass  (r./r.). 
Thus  the  sill  is  directel  backwards  or  ventrad.  Around  its  short 
rachis  are  grouped  together  the  lobular  lamelke,  so  that  the  entire 
organ  is  reniform  and  presents  an  appearance  not  unlike  that  of  half 
of  a  peeled  orange.  There  are  in  all  six  lamellœ  to  each  gill,  but  the 
one  most  medianly  situated  is  very  rudimentary  and  can  not  be 
observed  when  seen  from  above. 

It  was  of  course  very  desirable  to  determine  the  sex  of  our 
specimen.  Although  there  was  no  sign  of  hectocotylization  on  any 
of  the  arms,  we  discovered  immediately  on  opening  the  mantle-cavity, 
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an  organ  which  conld  not  hut  he  taken  for  the  penis.  In  facf.  further 
dissection  soon  verified  tlie  view  that  we  had  before  us  a  young  male. 
It  is  to  be  assumed  that  the  hectocotyhzation  had  not  yet  commenced 
in  our  specimen. 

The  penis  (/>.t\)  is  a  tube-Uke  body  about  o  mm.  long,  arising 
from  the  anterior  wall  of  the  left  branchial  chaml)er,  about  midway 
between  the  anus  and  the  gill.  It  is  directed  backwards  towards  the 
inner  end  of  the  siphon.  Within  the  visceral  sac,  the  penis-root  is 
directly  continnous  with  a  swollen  ovate  body  Çsp.s.,  figs.  S  &  9), 
which  looked  as  if  consisting  of  a  coiled  tube,  apparently  owing  to 
the  presence  of  spirally  arranged  folds  Avithin.  We  identify  this  body 
as  the  spermatophore-sac.  This  is  joined  at  its  anterior  end  by  an- 
other ovate  body  (p/'.)  of  about  the  same  size,  situated  on  the  left  of 
the  cœcum.  This  is  probably  the  prostata.  It  is  a  thin- walled  sac 
that  contained  a  whitish  mass,  which,  on  close  exjunination,  [iroved  to 
consist  of  certain  epithelial  duplicatures.  From  the  junction  between 
the  prostata  and  the  spermatopliore-sac,  a  rather  thick  and  spindle- 
shaped  duct  (.s.  r.),  wliich  proceeds  towards  the  right,  eventually  to 
continue  itself  into  the  thin  vas  deference.  The  swollen  part  of  the 
s[)indle-shaped  duct  exactly  corresponds  in  position  to  the  seminal 
vesicle  of  other  cephalopods.  The  vas  deferens  (r.  d.)  runs  at  first 
t(jwards  the  left  and  then  sharply  turns  on  itself  to  pursue  an  opposite 
C(jurse,  thus  farming  a  loo[)  that  seems  to  be  connected  with  the 
spermatophore-sac  by  a  filamentous  Ijand.  The  organ,  wliicli  is  to 
be  considered  as  the  testis  Qi's.),  consists  of  three  elongated  lobes  or 
rami.  The  first  and  the  longest  runs  oljliqiiely  forwards  and  towards 
the  left,  crossing  over  the  seminal  vesicle  and  the  prostata  ;  the  second 
runs  forwards  over  the  cœcum  and  the  third,  which  is  the  shortest, 
pursues  a  downvvard  course  behind  the  cœcum.  The  rami  have  a  thin 
membranous  envelope,  the  capsule,  and  contain  a  minutely  verrugated 
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mass.  The  latter,  on  microscopic  examination,  was  ibuud  to  consist 
of  a  complicated  system  of  epithelial  du]»licatiires,  the  cells  of  which 
were  cylindrical  or  s])indle-shaped  and  regularly  arranged.  These  are 
probably  to  be  considered  as  spermatoblasts.  Xowhere  is  the  sper- 
matozoon to  be  fonnd,  indicating  that  our  specimen  stands  in  a  very 
young  stage  of  sexual  development. 

Of  other  anatomical  facts,  incidentally  observed  during  the  dis- 
section of  the  genital  parts,  we  find  no  points  of  particular  interest  and 
therefoi'e  prefer  to  lea  Ne  tliem  liere  unnoticed,  only  referring  the  reader 
to  Nvhat  are  embodied  in  our  tig.  !).  PI.  XXXIIT. 

Culloji!  of  Science,  Imperial  Uniccrsitij,  Tohijo, 
June  10th  1805. 
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Explanation  of  Plate  XXXIII. 

Opisthoteuthis  depressa  Ij.  &  Ik. 


Fig.  1.     8ide-view.     Nat.  size. 

Fig.  2.     Superior  view.     Nat.  size. 

Fig.  3.     Inferior  view.     Nat.  size. 

Fig.  4.     Ventral  jaw.  3  x  . 

Fig.   5.     Dorsal  jaw.  3  x  . 

Fig.  6.     Dorsal  cartilage  and  its  muscles  exposed.  2  x  . 

c,  Cartilage. 

m,  Muscle. 

/,  Fin. 
Fig.  7.     Mantle-cavity  exposed  by  incisions  on  either  side  of  the  branchial  aperture 
aud  mantle  thrown  forwards  so  as  to  show  its  inner  surface.     About  2  x  . 

a,  Eeäected  rim  of  the  branchial'  opening. 

IUI.,  Anus. 

h,  Continuation  of  //,  capable  of  being  clasped  by  the  button  hut. 

}»■.  lt.,  Branchial  heart  peering  through  the  visceral  wall. 

Init.,  Button. 

///.,  Gill. 

man.,  Inner  surface  of  mantle. 

j)e.,  Penis. 

sejK,  Septum  of  the  mantle-cavity. 

*■/.,  Siphon. 

*■/.  v..  Opening  of  siphon. 
Fkj.  8.     Eeproductive  organs,  diagraminatically  represented. 

un..  Anus. 

jie.,  Penis. 

jir.,  Prostata. 

sp.  Ä-.,  Spermatophore-sac. 

6-.  v.,  Seminal  vesicle. 

tes.,  Testis. 
Fig.  Ü.     Hah-imaginary  median  section. 
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<i.  1 1.,  Arm-base. 

///•.  '(.,  Branchial  opeuiuf!;. 

/(/((•.  /;.,  Buccal  body. 

c.  //.,  Cerebral  ganglion. 
cte.,  Cœcum. 

d.  c,  Dorsal  cartilage. 

e.  h.,  Eye-bulb,  right. 
///.,  Intestine. 

/.,  Liver,  right  lobe. 
()/>.  ij.,  Optic  ganglion,  right. 
p.  fj.,  Pedal  ganglion. 
St.,  Stomach. 
Other  letterings  as  in  foregoing  tigm-es.     Dotted  line  indicates  the  upper  surface 
of  arms. 


On  the  so-called  Excretory  Organ  of 
Fresh-water  Polyzoa. 

By 

Asajiro  Oka,  Ph.  D. 


Wit/t  Plates  XA'XIV-XA'XV. 


Since  Vekwokn  discovered  in  1<S87  a  peculiar  structure  in  the 
body  of  Phyiactola'matous  Polyzoa,  to  which  he  vaguely  assigned  the 
nature  of  a  nephridium,  there  have  appeared  no  less  than  half  a  dozen 
papers,  each  dealing  more  <^r  less  minutely  with  this  sujiposed  organ 
of  excretion.  The  accounts  given  by  the  authors  in  regard  to  its 
anatomy  :is  well  as  to  its  morphological  value,  are,  however,  far  from 
being  concident.  On  certain  important  points  in  the  structure,  the 
statements  ai'e  eveu  directly  opposite.  While  one  author  insists  on  its 
excretory  nature  and  goes  so  fir  as  to  h<jmologize  it  witli  the  nephridia 
of  other  animals,  tliere  are  others  who  wholly  deny  its  excretory 
function,  or  even  its  very  existence.  Such  being  the  case,  it  needs  no 
insistance  that  a  renewed  investigation  on  the  subject  was  very  much 
to  be  desired. 

In  the  course  of  last  autumn  T  preserved  a  large  number  of 
colonies  of  PectinateU a,  which  are  found  in  abundance  in  a  large  pond 
in  the  University-grounds  here,  and  made  tliem  the  object  of  study, 
wishing  to  decide,  if  possible,  in  how  fir  tlie  different  statements  of 
former  investigators  were  justified.  In  the  following  pages  I  give  an 
account  of  my  results,  and  offer  a  few  theoretical  considerations 
as  to  the  morphological  value  of  the  organ  in  question. 
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The  main  points  in  the  structure  of  this  organ  were  described  by 
me  in  No.  76  of  the  Zoological  Magazine  Vol.  VII  (1895),  but  ns 
I  have  since  studied  various  allied  animals  as  to  their  excretory  organs 
and  have  come  to  conclusions  that  seem  to  ehicidate  the  nature  of  this 
so-called  excretory  organ  of  Polyzoa  satisfictorily,  1  think  it  will 
be  of  service  to  publish  them  here,  in  a  journal  thiit  enjoys  a  wider 
circulation  than  the  one  above  nientioned.  Mv  conclusions  on  the 
subject  are  totally  different  from  those  arrived  at  by  Coiu  (1893), 
which,  owing,  no  doubt,  to  their  having-  been  quoted  by  Kokschelt 
and  Heidkk  in  their  Lflirhucli,  seem  at  present  to  be  the  most  widely 
accepted.* 

Material  and  Metlwds.  The  colonies  were  first  stupefied  with  a 
fluid  pre|)ared  after  the  recipe  of  Dr.  Cokt  (lO'^o  solution  of  methyl 
alcohol  in  0.75'^/„  salt  solution,  with  ;i  few  drops  of  chloroform)  and 
then  fixed  with  Fiemining's  fluid.  They  were  then  washed  in  run- 
ning water  and  hardened  gradually  in  alcohol.  For  staining,  I  used 
Bœhmer's  ha'inatoxylin,  sometimes  in  connection  witli  alcoh(3lic  solu- 
tion of  eosin.  The  stupefving  fluid  of  the  Prague  naturalist  seems  to 
work  especially  well  upon  such  forms  as  Polyzoa,  for  I  was  ahle  by  its 
help  to  preserve  the  colonies  witli  every  polypide  fnlly  protruded.  As 
noticed  above,  all  the  material  I  used  for  my  study  was  of  one  species, 
namely  Fectinatella  gelatinosa  Oka. 

In  order  to  compare  the  organ  to  be  treated  below  with  the 
nephridia  of  allied  groups,  I  have  studied  U\o  other  forms  somewhat  in 
detail.  They  were  Barentsia  iiiisaMensis  Oka  and  I'lioronis  Kawalecskii 
Caldwell.  The  farmer  was  collected  by  me  in  large  nimibers  at 
Misaki  last  summer;  the  colonies  that  were   f  )und  upon  emptv  tubes 


*  For  instance  Vangel  (1891),  who  published  recently  a  rather  popular  account  of  the  Fresh- 
water Polyzoa  of  Hungary,  states  : — "  Lei^nijabb  idobeu  C.  J.  Cori  a  Cristatella  neumel  Kiva- 
laszt's  vizedényeket  talàlt,  a  uii  a  mohallatoknak  a  férgekhez  valo  kozel  rokonsagara  vail." 
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of  sedentary  annelides  and  upon  the  stems  of  hydroids,  were  care- 
fully removed  from  the  substratum  and  then  fixed  with  saturated 
solution  of  corrosive  sublimate  in  sea-water,  used  h(jt  Although 
some  authors  have  stated  that  it  is  impossible  to  study  the  nephridia  of 
Endoproctous  Polyzoa  by  means  of  sections,  I  find  it  not  only  pos- 
sible but  also  necessary  in  investigating  their  iniuute  structure.  My 
sections,  5/^  in  thickness,  show  the  structure  of  the  nej)hridial  tubes 
pretty  welJ,  and  by  reconstruction,  the  entire  figure  of  the  organ  can 
be  obtained  without  much  difficulty. 

For  the  specimens  of  Plioronis  Koivalevskii  Caldwell  I  am  in- 
debted to  Dr.  CoHi,  who  kindly  sent  them  to  me  together  with 
specimens  of  some  other  f)rms.  They  had  been  fixed  with  chromo- 
acetic  acid  and  were  really  in  a  state  of  excellent  preservation,  as 
judged  from  the  appearance  of  sections. 

Historical  Account. 

Verworn  (1<S,S7)  who  was  the  first  to  give  any  account  of  this 
organ  in  Phylaetohematous  ]^Jlyzoa,  states  that  there  are  two  ciliated 
tubes,  situ:ited  on  the  anal  side  of  the  «esophagus  directly  beneath  the 
external  layer  of  the  integument.  He  describes  them  as  follows  : 
"Die  beiden  Ivanälchen,  die  eigentlich  ihrer  Kürze  wegen  kaum 
diesen  Xamen  verdienen,  werden  von  einer  einzigen  Lage  kubischer 
Mesodermzellen  gebildet,  welche  mit,  Wimpern  besetzt  sind.  An  der 
inneren  Ötfuung  setzen  sie  sich  unmittelbar  in  das  Mesoderm  epithel 
der  Leibeshöhle  fort,  aussen  grenzen  sie  au  das  Ektoderm  des  Lopho- 
phors.  ?)eide  Kanälchen  vereinigen  sich  kurz  vor  ihrer  äusseren 
Mündung  zu  einem  einzigen."  He  thus  left  the  endings  of  the 
tubes  undetermined,  confining  his  attention  to  the  median  portion 
where  they  are  most  conspicuous.     After  making  the  above  remark,  he 
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suggests  the  homology  of  this  organ   with   the   segmental   organs  of 
worms,  especially  witli  those  of  Endoproctous  Polyzoa. 

Kraepelin  (1887),  who  ntarly  nt  the  same  time  with  Vekavorn 
published  a  monograph  of  German  Fresh-water  Polyzoa,  mentions  a 
o'landular  body  situated  above  the  base  of  the  epistome,  but  he  wholly 
denies  its  excretory  nature,  saying  that,  "nn  irgend  welche  Beziehung 
zu  den  Exkretionsorganen  der  Vedicclliun  oder  gar  der  Würmer  ist 
wohl  um  so  weniger  zu  denken,  als  bei  den  iilirigen  Siisswasser- 
bryozoen  ähnliche  Bildungen  völlig  vermisst  werden." 

The  account  of  this  organ  given  by  Biiaem  (181)0)  is  very 
different  from  the  preceding  ones.  He  observed  the  ciliated  tubes 
mentioned  by  ^"El{W0RN,  hut  he  attributes  to  them  work  of  quite  a 
différent  nature.  To  quote  his  own  words  : — '*  Das  gauze  Gebilde  ist 
nichts  anders  als  eiue  Fijrtsetzung  der  Loph()[)liorliöhle,  welche  eben 
so  wie  sie  in  Form  des  Kingcanales  den  Piiarynx  umgreift,  auch  das 
Epistom  zu  umgelien  gen()thigt  ist,  um  auf  diese  Weise  zu  den  anal 
über  dem  Munddeckel  befindlichen  Tentakel  Zutritt  zu  erhalten." 
Thus  it  is  clear  that  this  author  regards  the  short  tubes  as  a  sort  of 
connecting  canal  between  the  right  and  left  halves  of  the  lophophoral 
cavity,  whereas  the  space  left  l)etween  them  is  looked  upon  as  the 
passage  to  the  epist(jmal  cavity.  Moreovei-,  a  certain  numl^er  of 
tentacles  situated  near  the  middle  point  of  the  inner  margin  of  the 
lophophore  open  into  the  cavity  of  these  short  tubes  and  are  in 
this  way  brouglit  into  connection  with  the  lophoph(3ral  cavity  like 
all  the  rest  of  tentacles.  IjUAEM  also  denies  the  existence  of  an  open- 
ino-  by  which  the  cavity  comnuuiicates  with  the  exterior. 

In  a,  paper  on  Fectinalella  (jelatuiosa  (181)0)  1  gave  a  short  descrip- 
tion of  this  finmel-like  structure.  The  conclusions  published  there- 
in are,  though  of  course  independently  arrived  at,  exactly  the  same 
as  those  of  the  preceding  author,  except  as  to  the   external   oi)ening. 
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Regarding  that  I  made  the  following  remarks  : — ''  Thei-e  should  be 
some  orifice  by  which  they  open  outwards,  for  the  high  degree  of 
development  they  utt;iin  prove  that  they  are  not  useless  remnants. 
This  makes  me  Aventure  to  assume  the  existence  of  minute  i)ores,  at 
least  on  the  two  or  three  innermost  tentacles  of  the  anal  side,  pre- 
sumably at  their  tips,  although  I  am  unable  to  produce  any  positive 
proof." 

According  to  Cori  (181*0),  the  body-cavity  of  Polyzoa,  is  divided 
by  an  incompletely  developed  diaphragm  into  two  portions,  the  lopho- 
phoral  cavity  and  the  body-cavity  s.  str.,  Avhich  correspond  to  the  '  Pro- 
somhohle'  and  '  Metasomhohle  '  of  PZ/oro/r/.s  respectively.  'ï\\e  nephri- 
dium  consists  of  two  short  ciliated  tubes  which  open  into  a  median 
unpaired  bladder-like  sac,  that  communicates  in  its  turn  with  the 
exterior.  "  Die  unteren  Enden  der  l)eiden  Kanäle,  der  Xiercnkanäle, 
münden  init  weiten  Offnungen,  den  Ne])hr()stonîen,  zu  beiden  Seiten 
des  Ganglions  in  die  Leibes  (Metasom)  höhle  ein."  The  lumina  of 
the  median  tentacles  are  prolongations  of  tlie  lopliophoral  cavitv,  being 
connected  Avith  the  latter  by  a  sort  of  narrow  channel  running  beside 
the  nephridial  tubes.  Such  tentacles  situated  aljove  the  nephridium  are 
five  in  number  (o.  2.  1.  '2.  o.)  ;  of  tliese  the  three  median  ones  stand 
in  no  connection  whatever  Avith  tlie  latter  organ,  while  the  remaining 
two  communicate  with  it  l)y  means  of  the  "  Xehentrichter."  The 
author  remarks  further,  that  the  e|)ist(3mal  cavity  open  on  both  sides 
in  the  lophophoral   ca\'ity,  c(,)ntrary  to  the  statement  of  JjRaem. 

If  Ave  compare  the  above  statements,  we  find  that  the  chief  points 
of  disaii-reement  Avith  refjard  to  the  structure  of  the  or^an  are  as 
follows.  The  cavity  inside  the  ciliated  tubes  is,  according  to  Braeai 
and  myself,  a.  conti imation  of  the  lophophoral  cavity,  Avhile  Cori  regards 
it  as  a  prolongation  of  the  hody  cavity  s.  str.,  ov  the  "Metasomhohle," 
if  we   adopt    his   terminology.      The   lumina    of  a    certain   number  of 
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median  tentacles  open,  according  to  Braem  and  myself,  into  the 
cavity  of  the  ciliated  tubes,  while  CoRi  maintains  that  they  com- 
municate with  the  lophophoral  cavity  by  means  of  a  canal  outside  the 
tubes.  Genu  found  an  unpaired  median  bladder  which  neither  Braem 
nor  I  was  able  to  discover.  Lastly,  CoRi  observed  without  difficulty 
the  external  o|)ening  of  the  organ,  which  I  confessed  I  could  not  find, 
although  I  thought  its  existence  most  probable,  while  1>kaem  states 
positively  that  there  exists  no  such  opening  in  reality. 

My  Own  Observations. 

rosition.  In  order  to  understand  the  real  position  whicli  the 
nephridium  (jccupies  in  a  ])oIypide,  it  is  necessary  to  know  exactly  the 
form  and  extension  of  the  body-cavity.  I  will  give  here,  therefore,  a 
short  account  of  the  organisation  of  a  polypide  as  far  as  the  b(jdy-cavity 
is  concerned,  before  going  to  the  discussion  of  the  subject  itself.  This 
will  serve  at  the  same  time  as  an  explanation  of  the  terms  to  be 
employed  hereafter. 

Eacli  polypide  has  a  more  or  less  elongated  cylindrical  form,  at 
the  distal  end  of  which  is  fixed  a,  horseshoe- shaped  lophoi)hore.  For 
the  sake  of  convenience,  the  animal  may  be  placed  in  sucii  a  manner 
that  the  lophoj)hore  comes  uppermost,  with  its  convex  side  directed 
towards  the  observer  and  the  various  portions  of  the  body  may  be 
accordingly  denominated  as  upper,  lower,  right,  left,  front,  back,  &c. 
For  the  last  two  may  also  be  used  the  words  oral  and  anal  from  the  posi- 
tion of  these  openings.  As  is  well-known,  the  cavity  of  the  polypide 
ccHnmiinicates  freely  at  its  lower  end  with  the  general  cavity  of  the 
colony,  or  the  ccenœcial  cavity  of  old  authors,  so  that  there  is  only  one 
continuous  cavity  in  each  colony.  Towards  the  upper  end,  the  form 
of   the    l)ody-cavity    becomes    somewhat   complicated,    owing    to   the 
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presence  of  certain  origans  in  this  region,  and  also  to  the  peculiar  shape 
of  the  body  itself. 

Woodcut  1.  Woodcut  3. 


<'9. 


Woodcut  2. 


Woodcut  4. 


if       ^    /^#^?llllÄiÄ\ 


The  exact  form  and  extension  of  the  body -cavity  at  the  upper 
end  of  the  polypide  and  its  relation  with  various  organs  will  be  best 
understood  by  referring  to  the  accompanying  woodcuts,  which  show 
cross  sections  of  the  upper  portion  of  a  polypide  at  the  levels  indicated 


340  ASA.,TIRO  OKA  ;  OX  THE  SO-CALLED 

by  the  lines  tl^  t2,  t3,  and  t4.  in  fig.  1  PI.  XXXIV.  Beginning 
with  the  lowest  of  the  series,  we  find  in  woodcut  1.  that  the  polypidal 
wall  encloses  at  this  level  a  simple  body-cavity  in  which  the  œsophagus 
is  seen  floating  without  any  connection  with  the  body- wall.  In  wood- 
cut 2,  which  represents  a  cross  section  at  a  level  a  little  higher  than 
the  last,  a  portion  ol  the  nerA^ous  ganglion  is  seen  on  the  anal  side  of 
the  (esophagus.  The  body-cavity  is  still  simple.  In  the  next  tiguie 
(woodcut  o)  we  notice  beside  the  ganglion  two  septa-like  folds  of  the 
lining  epithelium,  that  C(jnnect  the  ganglion  with  the  body-wall  on 
the  anal  side,  dividing  the  body-cavity  into  three  ditferent  portions. 
The  two  lateral  spaces,  which  are  continuous  on  the  oral  side  at  a 
loAver  level,  are  portions  of  the  lophophoral  cavity,  while  the  median 
narrow  one  extends  itself  upwards  into  the  epistome.  In  the  section 
represented  in  woodcut  4,  the  e])istoma.l  cavity  is  found  much  larger 
than  in  the  last  figure,  with  the  horn-like  prolongations  of  the 
ganglionic  cavity  on  both  sides.  The  septa-like  folds  of  the  lining 
epithelium  which  consisted  in  the  l:ist  section  of  two  epithelial  layers 
of  equal  thickness,  are  now  found  to  liave  changed  their  structure  by 
the  considérai )le  thickening  of  one  of  the  layers  that  faces  directly 
towards  the  loph(j])horal  cavity,  and,  besides,  by  the  growth  of  cilia  on 
it.  This  thickened  portion  oiî  the  epithelium  represents  notliing  but 
tlie  lower  end  of  the  tuljular  structure  hitherto  supposed  to  be  a 
nephridium. 

By  reconstruction  from  the  above  and  many  otlier  sections,  we 
are  led  to  the  followinçr  conclusions.  1.  In  the  median  and  lower 
portions  of  a  ])olypide  the  body -cavity  is  simple.  2.  In  the  upper 
region  this  cavity  is  divided  on  tlie  anal  side  into  three  portions,  the 
median  epistomal  cavity  and  two  lateral  halves  of  the  lophophoral 
cavity.  o.  The  ciliated  tubes  open  into  the  lophophoral  cavity. 
4.   The  walls  of  these  tubes  ;u-e  prolongations  of  the  lining  epithelium 


EXCRETORY  ORGAN  OF  FRESH- WATER  POLYZOA.  347 

of  the  last  cavity.  It  might  be  remarked  here,  further,  that  the 
lophophornl  cavity  is  separated  from  the  rest  of  the  body-cavity  by  a 
sort  of  diaphragm  on  the  oral  side,  while  on  the  anal  side  this 
boundary  is  by  no  means  so  sharp.  The  dotted  lines  in  woodcut  1 
show  the  limit  of  the  diaphragm.  An  anal  diaphragm,  such  as  was 
described  by  CoRi,  seems  not  to  exist  in  this  genus. 

Thus  a  renewed  investigfation  convinces  me  of  the  correctness  of 
my  former  statement,  as  well  as  that  of  I^raem,  that  the  cavity  of  the 
ciliated  tubes  stands  in  open  communicaticm  with  the  lophophoral 
cîivity.  I  reproduce  here  those  passages  that  show  briefly  how  I  then 
represented  this  connection.  "  The  wall  of  these  tubes  are  continua- 
tions of  the  epithelial  lining  of  the  invaginalile  portion  of  the  endocyst. 
They  open  below  into  the  body-cavity  by  funnel-shaped  openings." 
"  The  shape  of  the  fannel-like  openings  may  l^e  compared  most  appro- 
priately with  the  obliquely  cut  end  of  a  hollow^  tube."  "  As  the  two 
tubes  deviate  from  e;ich  other  below,  a  part  of  the  perigastric  space 
appears  l^etween  them.  This  is  the  jjassage  by  which  the  cavity  of 
the  epistome  communicates  with  the  perigastric  space  '  I  can  not 
understand  why  CoRi  describes  the  nephrostomes  as  opening  into  the 
'  Metasomhöhle,'  for  the  communication  between  the  lophophond 
cavity  and  the  cavities  of  the  ciliated  tubes  is  too  obvious  to  escape 
attention.  However,  this  difference  in  our  statements  mi  übt  have 
arisen  from  the  fact  that  the  boundary  between  the  lophophoral  cavity 
and  the  rest  of  the  body-cavity  on  the  anal  side  is  necessarily  arbitrary 
and  we  may  have  fixed  on  different  levels  for  it. 

After  having  thus  determined  the  form  and  extension  of  the 
body-cavity,  we  may  now  proceed  to  the  discussion  of  the  position 
which  the  ciliated  tubes  occupy  in  a  polypide.  This  can  best  be  done 
by  referring  to  fig.  1  PI.  XXXIV,  a  schematic  drawing  which  has 
been  deduced  from  a  study  of  cross  and  longitudinal  sections.     It  repre- 
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sents  the  upper  portion  of  a  polypide  cut  longitudinally  at  the  median 
line  and  serves  to  illustrate  (he  relations  between  the  various  cavities  in 
that  region,  otherwise  very  difHcult  to  understand.  On  the  anal  side 
of  the  œsophagns  we  can  distinguish  four  sorts  of  cavities,  namely,  the 
perigastric  cavity  (cpg.),  the  ganglionic  cavity  (cr/.),  the  epistomal 
cavity  (cep.)  and  the  cavity  of  the  median  tentacle.  Of  these,  the 
ganglionic  cavity  stands  in  no  connection  whatever  with  the  rest  of 
the  body-cavity.  The  epistomal  cavity  is  directly  continuous  with 
the  perigastric,  as  indicated  by  an  arrow  in  the  figure  ;  the  cavity  of 
the  tentacle  also  communicates  with  the  latter,  but  only  indirectly  by 
means  of  a  wide  cavity,  the  lophophoral  cavity,  that  lies  behind  the 
septum-like  fold  of  the  lining  epithelium  marked  plep.  in  the  figure. 
This  connection  is  also  indicated  by  an  arrow.  The  partitions  (plep.), 
of  which  there  is  one  on  each  side  of  the  median  line,  meet 
at  the  upper  end,  and  thus  separate  the  epistomal  cavity  completely 
from  the  lophophoral.  Sections  show  that  the  wall  consists  of  two 
layers  of  epithelium  of  different  thickness,  both  directly  continuous 
with  the  lining  epithelium  of  the  body-cavity  ;  it  is  the  thicker  layer, 
facing  laterally,  that  has  been  regarded  as  the  lower  portion  of  the 
supposed  nephridium. 

In  fig.  4,  PI.  XXXIV  representing  a  cross  section  executed  at  the 
level  marked  4  in  the  diagrammatic  figure  (tig.  1.  PI.  XXXIV),  we 
find  that  the  short  ciliated  tubes  are  closely  enveloped  on  the  anal  side 
by  the  outer  (ectodermal)  layer  of  the  body-wall,  and  on  the  oral  side 
by  the  lining  (mesodermal)  epithelium  of  the  epistomal  cavity.  In 
other  words,  the  tubes  can  be  regarded  as  lying  between  the  two  layers 
of  epithelium  that  constitute  the  body-wall.  This  was  pointed  out  by 
CoEi,  who  writes  ;  "  In  die  Leibeswand  ist  die  Niere  in  so  fern  einge- 
lagert, als  sie  zwischen  der  Peritonealschicht  und  der  Epithelschicht, 
also  retroneritoneal  zu  liegen  kommt."     Braem's  account  of  the  position 
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of  these  tubes  is  exactly  the  same,  although  the  word  'retroperitoneal' 
can  not  be  used  here,  for  the  author  regards  the  cavity  inside  the  ciliated 
tubes  as  a  part  of  the  peritoneum  itself.  On  this  latter  point  I  am  of 
the  same  opinion  with  Braem,  from  reasons  to  be  given  afterwards.  At 
any  rate,  the  statements  of  all  the  writers  agree  as  to  the  actual  posi- 
tion of  the  organ,  which  may  be  summed  up  as  fallows.  In  Fhylac- 
tolaematous  Polyzoa,  there  are  two  extremely  short  ciliated  tubes 
situated  on  the  anal  side  of  the  body,  between  the  auus  and  the  base 
of. the  median  tentacles  of  the  inner  row,  bounded  on  the  anal  side  by 
the  ectodermal  and  on  the  oral  side  by  the  mesodermal  layer  of  the 
body-wall.  The  walls  of  these  tubes  are  directly  continuous  with  the 
lining  epithelium  of  the  body-cavit}'. 

With  regard  to  the  lower  end  of  these  tubes  the  existing-  accounts 
are  not  so  harnionious.  CoRi,  who  names  the  bouudary  between  the 
thickened  and  ciliated  ])art  of  the  lining  epithelium  of  the  body-cavity, 
which,  by-the-by,  con^^titutes  the  so-called  nephridium,  and  the  ordinary 
thin  portions  of  the  same  layer,  as  the  Nephrostome,  states  that  it  opens 
into  the  "  Metasomhohle,"  or  the  lower  division  of  the  body-cavity.  I, 
on  the  other  hand,  mentioned  in  my  former  paper  that  it  opens  into  the 
lophophoral  cavity.  .  Renewed  investigation  enables  me  to  maintain 
the  correctness  of  my  former  statements,  as  may  most  easily  be  under- 
stood from  the  figures.  Woodcut  4  shows  decidedly  that,  contrary  to 
CoRi's  account,  the  ciliated  tubes  at  the  lower  end  open  into  the 
lophophoral  cavity. 

Form  and  Structure.  In  describing  the  form  and  structure  of  the 
ciliated  tubes  I  have  thought  it  best  (1)  to  figure  and  describe  the  actual 
sections  which  are  rather  small  in  number,  and  (2)  to  illustrate  the 
relations  of  these  tubes  wdth  other  portions  of  the  body  by  means  of 
diagrammatic  figures.  To  those  who  are  not  themselves  occupied  in 
studying  the  subject,  schematic  representations  of  a  highly   diagram- 
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matic  nature  are,  it  appears  to  me,  of  great  service. 

Figs.  2-8,  Pis.  XXXIV-XXXV,  represent  cross  sections  of  the 
ciliated  tubes  with  the  neighbouring  parts  of  the  polypidal  body. 
Beginning  with  the  lowest  of  the  series,  we  find  in  fig.  2  that  the  tubes 
communicate  laterally  witl>  the  c;ivity  of  the  8rd  tentacle  (counted  from 
the  median  line,  the  median  tentacle  being  No.  0),  together  with  which 
it  opens  into  the  lophophoral  cavity.  In  fig.  3,  the  tubes  are  already 
closed,  but  their  wall  is  not  of  equal  thickness  everywhere,  the  part  fur- 
ther removed  from  the  median  line  of  the  animal  being  nearly  as  thin 
as  the  lining  epithelium  of  the  body- cavity.  The  inequality  in  the 
thickness  of  the  wall  disappears  in  the  few  following  sections,  not  figured 
here,  in  which  the  lateral  jjortion  is  just  as  thick  as  the  median.  In 
the  next  figure  (fig.  4)  the  lumina  of  the  2nd  tentacles  of  both  sides, 
which  open  below  into  the  cavity  of  the  ciliated  tubes,  are  seen  .-dready 
separated  from  the  latter.  It  is  one  of  the  places  where  the  cavity  of 
the  second  tentacle  opens  into  that  of  the  tubes  that  CoRi  figures  and 
describes  under  the  name  of  "  Nebentrichter."  In  the  same  figure,  we 
find  that  the  two  tubes  have  their  median  walls  already  in  contact, 
and  in  fig.  5  they  are  united  into  a  single  tube,  with  the  lumina  of  the 
second  tentacles  on  both  sides.  This  single  tube  stands,  further,  in 
communication  with  exterior  by  means  of  a  small  pore  (p.).  The 
next  figure  (fig.  6)  represents  the  tube  on  the  point  of  being  divided 
ao-ain  into  three  small  tubes,  which  are  nothing  other  than  the  lining 
epithelium  of  the  tentacular  luminn,  as  may  be  seen  from  figs.  7  and 
8.  The  only  ditference  between  these  and  the  lining  membrane  of  other 
tentacles  is  that  the  former  have  decidely  more  nuclei  in  a  section  than 
the  latter.  Thus  in  the  individual  represented  l)y  this  series  of  sections, 
the  ciliated  tubes  (which  hardly  deserve  this  name  on  account  of  their 
shortness)  are  continuous  with  three  median  tentacles  at  the  upper  end, 
and  a  little  below  and  laterally  with  the  tentacles  No.  2,  by  meiins  of 
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what  CoRi  calls  '  Neben trichter.'  Fig.  1,  PI.  XXXIV  was  made  from 
another  such  individual. 

In  fif^s.  9—13  we  have  another  series  of  cross  sections.  The 
individual  from  which  these  sections  were  got  differs  from  the  last  one 
only  in  so  far,  as  the  number  of  tentacles  that  open  into  the  cilinted 
tubes  is  four  instead  of  five.  In  fig.  9,  which  is  comparable  to  fig.  3 
of  the  last  series,  we  see  the  tubes  as  two  oval  sections  lying  side  by 
side  ;  here  they  are  very  conspicuous,  and  it  was  undoubtedly  this 
portion  which  first  drew  the  attention  of  Verworx.  It  is  also  evident 
from  the  figure,  that  everybody  looking  at  such  a  section  for  the  first 
time  would  take  it  for  a  tube  of  some  length  and  be  inclined  to  com- 
pare it  with  some  tubular  organs  of  other  animals,  although  a  recon- 
struction of  the  whole  series  will  show  immediately  that  in  reality 
these  tubes  are  not  half  so  long"  as  wide.  In  fig-.  10,  the  tubes  are  al- 
ready  in  contact  with  each  other,  and  the  lumina  of  the  tentacles  No.  2 
(2,  2.)  can  vaguely  be  distinguished  from  the  cavity  of  the  tubes  proper; 
the  boundary  between  them  being  the  "Nebentrichter"  ofCoRi.  The 
figure  1 1  corresponds  to  fig.  5  of  the  last  series  and  shows  how  the  tubes 
unite  into  a  single  tube,  while  the  lumina  of  the  tentacles  No.  2  becomes 
separated  from  the  cavity  of  the  now  single  tube.  Also,  the  minute 
pore  (p.)  brings  the  latter  cavity  in  connection  with  the  exterior. 
Fig.  12  is  like  the  preceding  one  in  every  respect  except  that  the  single 
tube  is  here  not  connected  with  the  external  layer  of  the  body- wall. 
In  fig.  13  the  single  tube  is  again  divided  into  two  small  tubes, — the 
lining  epithelium  of  the  tentacles  No.  1.  In  this  case  we  have  no 
unpaired  median  tentacle. 

In  figs.  11  and  15  1  have  endeavoured  to  show  diagrammatically 
the  position  and  topographic  relations  of  the  so-called  nephridium  of 
the  animal.  The  ectodermal  layer  is  represented  by  bold  lines,  and 
the  mesodermal  layer  by  fine  lines  everywhere,  except  at  those  places 
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where  the  latter  is  thickened  and  ciliated.  Where  such  modification 
takes  place  is  indicated  by  thickening  of  the  line  and  by  putting  fine 
oblique  lines  on  it.  The  arrows  show  the  communications  between 
various  cavities  in  the  neighbourhood  of  the  organ. 

As  stated  above,  my  researches  lead  me  to  conclude  that  the 
statements  in  my  former  paper  with  regard  to  the  connection  of  the 
median  tentacles  with  the  ciliated  tubes  are  correct.  In  his  second 
paper,  CoRi  criticises  my  observations  on  this  point  in  the  following 
words  ;  "  Es  dürfte  auch  in  diesem  Falle  ein  Untersuchungsfehler, 
was  die  Verbindung  des  genannten  Organs  mit  den  Tentakeln  betrifft, 
vorliegen,  wie  auch  in  Bezug  auf  das  Fehlen  der  äusseren  Öffnung." 
I  am  ready  to  acknowledge  the  correctness  of  this  remark  as  far  as 
concerns  the  presence  of  the  external  opening,  but  as  to  the  first  part 
it  is  difficult  for  me  to  accept  its  validity.  The  figures  in  Coiti's  own 
paper,  especially  the  figures  6-10,  can  not  be  interpreted  as  showing 
the  continuity  of  the  tentacular  lumina  with  the  lophophoral  cavity 
outside  the  ciliated  tubes.  It  is  however  no  easy  task  to  observe  the 
true  bearings  of  these  cavities,  for  in  the  majority  of  individuals,  the 
floating  cells  or  the  leucocytes,  of  which  I  shall  speak  afterwards,  are 
accumulated  in  masses  at  the  base  of  the  tentacles,  making  the  com- 
munication of  the  latter  with  the  ciliated  tubes  extremely  obscure. 
And  it  was  no  doubt  this  circumstance  that  caused  the  difference  in 
our  statements. 

As  to  the  histological  structure  of  these  tubes  I  have  nothing  new 
to  add.  In  the  paper  referred  to  above,  Cori  describes  and  figures 
the  cells  that  constitute  various  parts  of  the  organ  :  "  Von  dem 
Leibesepithel  hebt  sich  das  Trichterepithel  deutlich  durch  die  Hellis;'- 
keit  seines  Plasmas  ab.  An  der  freien  Fläche  zeigen  ferner  die  mit 
langen  Wimperhaaren  versehenen  Trichterzellen  einen  äusserst  scharfen 
Kontour,  der  entsprechend  die  einzelnen  Zellen  kleinen  Unterbrechiin- 
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gen  besitzt"."  He  remarks  further  that  the  ciliaterl  canals  are  composed 
of  cubical  cells  with  round  nuclei.  As  resfards  his  "  unpaarer  Aus- 
fiihrungsgang  "  he  observes  that  the  constituent  cells,  which  hnve 
no  cilia,  are  flattened  when  the  cavity  is  filled  u])  with  excretory  cells, 
but  are  more  or  less  cubical  when  it  is  empty.  I  ha\  e  found  too  in  all 
my  sections,  that  a  little  above  the  point  of  union  of  tlie  two  tubes  the 
wall  ceases  to  be  ciliated.  The  non-cihated  portion  of  the  single  tube 
is  certainly  what  Cori  calls  the  "  Ausführungsgang,"  but,  as  might  be 
seen  from  the  diagrammatic  figures  of  the  entire  structure,  this  name 
is  little  applicable,  at  least  in  the  case  of  rectinatella.  Indeed  I  have 
many  longitudinal  sections  of  polypides  that  look  exactly  like  the  fig. 
14  of  CoRT,  but  in  all  of  them  the  portion  corresponding  to  CoRi's 
"  Ausführungsgang  "  proved  to  be  nothing  but  a  part  of  the  body- 
cavity.  An  important  character  that  ought  not  to  be  omitted  in  the 
description  of  the  supposed  nephridium  of  fresh- water  Polvzoa  is  that 
none  of  the  constituent  cells  bear  a  glandular  appearance. 

Function.  The  fact  that  the  ciliated  tubes  open  on  one  hand  into 
the  body-cavity  Ijy  ciliated  funnels  and  communicate  on  the  other  with 
the  exterior  througli  a  small  pore  in  the  body-wall,  naturally  reminds 
us  of  the  segmental  organs  of  certain  groups  of  animals.  Hut  what  is 
the  real  function  of  this  organ  ? 

The  so-called  nephridium  of  Phylactolajmatous  Polyzoa  resembles 
the  typical  segmental  organ,  in  so  far  as  it  represents  a  passage  through 
which  the  body-cavity  communicates  with  the  exterior,  but  there  still 
exists  a  great  difference.  It  is  destitute  of  the  glandular  portion  which 
forms  functionally  the  most  important  part  of  an  excretorv  organ. 
Here  the  excretory  function  can  not  be  performed  by  the  ciliated  tubes 
themselves,  which  can  at  most  serve,  by  the  activity  of  the  cilia,  as 
an  organ  of  deportation  of  solid  matters  floating  in  the  perivisceral 
fluid. 
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For  marine  Polyzoa  S.  Harmer  (1892)  proved  the  excretory 
activity  of  the  leucocytes  as  well  as  other  cells  of  the  body,  by  keeping 
living  colonies  in  sea-wjiter  holding  the  fine  powder  of  various  insoluble 
colouring  matters  in  suspension.  After  doing  so  for  a  short  time  he 
found  that  the  fine  grains  were  greedily  devoured  by  the  leucocytes. 
CoRi,  who  carried  on  similar  experiments  with  CristateUa,  observed 
that  the  same  was  the  c;ise  with  Phylactolaematous  Polyzoa.  More- 
over he  found  that  cells  charged  with  excretory  substance  ^^ere  fi'om 
time  to  time  expelled  through  the  external  pore  of  the  ciliated  tubes. 
It  is  thus  certain  that  the  true  excretory  ])art  in  Polyzoa  is  repre- 
sented by  the  floating  cells  or  leucocytes,  as  Kowalevsky  pi-oved  by 
his  beautiful  experiments   with  certain  worms. 

Although  1  have  not  seen  actually  a  polypide  discharging  the 
leucocytes,  a  careful  examination  of  these  cells,  especially  those  ac- 
cumulated in  the  ciliated  tubes,  convinces  me  of  the  very  high  pro- 
bability of  the  above  phenomenon  occurring  in  FectinateUa.  If  we  take 
a  living  colony  and  observe  it  under  the  microscope,  we  find  a  great 
number  of  round  or  oval  cells  circulating  in  the  body  in  a  pretty  rapid 
stream.  Some  of  them,  which  I  compared  erroneously  with  blood- 
corpuscles  of  other  animals  in  my  former  paper  (1890),  are  tilled  up  with 
a  vacuole  containing  a  liquid  of  a  pale  yellowish  colour.  Others,  again, 
show  a  few  vacuoles  of  smaller  dimensions  or  a  large  number  of  minute 
ones.  In  stained  preparations,  tliey  look  much  like  the  figures  given 
by  CoRi.  In  sections  I  found  them  most  abundant  in  the  epistomal 
cavity  or  along  the  great  retractor  muscles.  In  most  of  them  the  nuclei 
bear  signs  of  degeneration,  the  chromatic  substance  being  sometimes 
melted  together  to  form  a  conspicuous  deeply-staining  b;ill.  As  such 
cells  are  always  found  accunuilated  in  the  unitubular  portion  of  the 
ciliated  canals,  I  am  inclined  to  believe  that  they  are  thrown  out,  toge- 
ther with  the  excretory  substance  held  b}^  them,  in  the  manner  described 
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by  CoRi.  I  may  quote  here  a  remark  by  this  author  and  thus  con- 
clude the  consideration  of  the  subject.  "  Die  Niere  der  l^ryozcm  ist 
nicht  mehr  selbst  exkretori seh  thätig,  indem  sie  nicht  selbst  durch  ihre 
Epithelien  gewisse  Stoffe  ausscheidet,  sie  dient  vielmehr  nur  als  ein 
Ableitungs-organ  für  die  mit  Harnstoffen  beladenen  Lymphzellen." 
CoRi  supposes  this  condition  is  a  product  of  retrogression  ;  I,  on  the 
contrary,  regard  it  as  a  ]n*imitive  one  from  the  reasons  to  be  given  at 
the  end  of  this  paper. 

Let  us  now  examine  what  we  know  concerning  a  similar  structure 
in  the  other  group  of  the  Ectoproctous  Polyzoa. 

Excretorij  Organ  of  Gijwnolœiuatous  Polyzoa.  Our  knowledge  of 
the  excretory  organ  of  Gymnolaîmatous  Polyzoa  is  next  to  nothing. 
The  whole  literature  of  the  subject  consists  of  a  short  notice  by 
Farre  (1837)  accompanied  by  two  hgures,  and  the  remarks  of 
HiNCKS  (1851)  and  Smitt  (1866),  both  of  whom  do  not  go  beyond 
confirming  Farre's  observation.  Farre  found  in  2Icmhmnipom 
pilosa  and  Alcijonidium  gelatinosum  a  bottle-shaped  organ,  ciliated  in- 
ternally, situated  between  the  tentacles  and  terminating  in  a  ciliated 
funnel.  Contrary  to  all  the  segmental  organs,  it  lies  floating  in  water 
outside  the  body  of  the  polypide  and  communicates  with  the  body- 
cavity  only  at  its  lower  extremity.  This  organ  is,  according  to  Farre's 
figures,  altogether  different  from  the  structure  described  in  the  present 
paper,  so  that  a  homology  between  them  is  out  of  the  question. 
Besides,  all  the  above  observations  are  of  a  comparatively  early  date, 
and  strangely  enough,  have  not  since  been  once  confirmed.  For 
instance,  Juliet  (1880),  who  searched  specially  for  this  organ  in  one  of 
the  species  mentioned  above,  namely,  Memhranipom  pilosa,  came  only 
to  negative  results.  I  could  not  find  any  such  organ,  either,  in  various 
species  of  Scrupocellaria  and  Biigiila  which  I  examined  in  sections.  As 
already  proved  by  HAR:\rER,  the  leucocytes  and  the  cells  of  the  peritoneal 
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linino-  of  marine  l^olyzoa  take  up  foreign  substances,  and  it  seems  very 
probable  that  there  exists  some  passage  for  the  exit  of  these  cells,  pre- 
sumably at  the  place  corresponding  to  that  in  fresh-^vater  forms. 
Perhaps  the  semilunar  pore  of  Mlcroporella  discovered  l3y  Pergens 
(18S9)  might  be  of  this  nt-.ture. 

From  the  ol)servations  summed  up  above,  I  come  to  the  conclu- 
sions, i)  that  marine  P(3lyzoa  have  no  structure  comparable  with  the 
ciliated  tubes  oï  Vhijlaciola'umta,  and  2)  that  the  existence  of  a  minute 
poi-e  ])utting  the  body-cavity  in  communication  with  the  exterior  is 
highly  probable.  At  any  rate,  a  thorough  investigation  of  marine 
Polyzoa,  with  regard  to  this  point  is  very  much  to  be  desired. 

Nepliridiuiii  of  EndoproctoKs  Vohjzoa. 

It  was  FiAT>sciiEK  (1S77)  who  first  noticed  the  existence  of  the 
nephridium  in  I'edicellitia.  In  his  admirable  paper  "Über  die  Em- 
bryonalent^wicklung  und  Ivnospung  der  Pedicelliua,''  this  autlior 
describes  a  fine  ciliated  canal  situated  in  the  body-cavity,  in  the 
neighbourhood  of  the  ganglion,  with  one  end  o])ening  exteriorly, 
but  wdiose  terminations  conld  not  be  determined  positively.  He 
says:  "Trotz  Anwendung  von  stärkeren  Vergriisserung  (Hartn. 
Imm.  10.)  war  es  nicht  möglich  das  hintere  und  vordere  Ende 
o-enau  zu  verfolgen.  Doch  schien  mir  das  Hinterende  mit  einer 
schw^achen  Erweiterung  in  die  Leibeshöhle  zu  münden,  das  vordere 
Ende  aber  mit  den  dunkelkörnigen  driisenähnlichen  Mesodermzellen 
in  Verbindung  zu  stehen,  die  zum  Theile  Avenigstens  eine  reihen weiscï 
Anordnung  zeigen  und  in  welchen  ich  mehrmals  einen  Kanal  zu 
verfolsren  o'laubte  :  docli  sind  mir  diese  Verhältnisse  sehr  zweifelhaft 
geblieben."  Joltet  wlio  investigated  this  organ  in  PediccUina  and 
Loxmonia    came    to    m<~)re    s;itisfactory    results.      To    cjuote    his    own 
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words: — "  Ceux-ci  (the  vibratile  organs)  sonf  deux  canaux  assez  courts, 
atténués  vers  l'extrémité,  renflés  au  milieu,  formés,  d'après  Hat- 
schek,  de  cellules  perforées,  mais  où  je  n'ai  pu  distinguer,  avec  des 
grossissements  supérieni-s  à  ceux  employés  par  cet  auteur,  qu'une 
obscure  division  transversale,  sans  <|u'il  m'ait  été  possible  de  constater 
une  structure  cellulaire  bien  nel"te.  Le  pavillon,  qui  ternn'ne  chaque 
canal  ressemble  à  un  entonnoir  taillé  en  bec  de  flute,  fendu  sur  la 
li^ne  médiane  sur  un  certain  longueur  et  dont  de  bord  libre  serait 
épaissi  en  bourrelef  sur  une  certaine  étendue  et  se  prolongerait  plus 
loin  en  un  lèvre  délicate."  As  to  the  physiological  rôle  of  these  organs, 
the  author  does  not  give  anything  definite;  he  only  denies  their  service 
as  evacuatory  canals  for  the  genital  products.  He  remarks  further, 
c<~>ncerning  their  function  :  "  Les  parois  de  ces  canaux  sont  si  minces, 
qu'elles  ne  peuvent  guère  être  regardées  comme  glandulaires  et  for- 
mant un  org-an  excréteur,"  but  later  investigations  have  shown  that 
this  is  not  strictly  true. 

About  five  years  later  than  the  last  paper,  Haraier  (1885)  pub- 
lished the  results  of  his  investigations  on  the  anatomy  and  develop- 
ment of  Loxosoina.  He  studied  the  nephridium  of  this  animal  very 
closely,  and  his  short  but  precise  statements  have  since  been,  in  the 
main,  confirmed  by  Foettinger  (1887),  another  investigator  of  this 
oro-an,  who  two  vears  later  tlian  H  armer,  wnjte  a  valuable  article  on  the 
Pedicellina  of  Ostend.  What  I  have  been  able  to  observe  in  Barentsia 
misalciensis  also  agrees  with  the  results  ot"  these  two  authors,  except  on 
a  few  points  of  secondary  importance.  Harmer  found,  namely,  the 
nephridia  of  Lo:ro.so;;/a  lying  on  the  ventral  wall  of  the  stomach,  one 
on  each  side  of  the  oesophagus,  and  situated  near  the  anterior  surface 
of  the  body.  He  says: — "  the  proximal  part  consists  of  a  small  number 
of  cells,  which,  in  opposition  to  Juliet's  statement,  I  consider  un- 
doubtedly excretory  in  function The  distal  portion  of  the  nephri- 
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dinm    is    a    colourless    duct,    which    presumably    has    no    excretory 

function It   seems   to   me   certain   that   the    two   nephridia   open 

independently,  their  apertures  occurring  in  the  depression  of  the 
vestibular  floor  situated  behind  the  epistome  ;  there  can  be  no  doubt 
that  the  nephridia  open  to  the  exterior  in  front  of  the  ganglion."  He 
believes,  further,  the  proximal  cell  to  be  a  flame  cell,  although  he  coidd 
not  ascertain  it  |)OsitivelY. 

The  account  of  the  nephridia  of  Pedicel! ina  given  by  Foettingeii 
is  nearly  the  same  as  Harmer's,  but  differs  from  it  as  regards  the 
mode  of  opening  of  the  tubes.  Instead  of  opening  independently 
as  in  Loxosoiua,  these  tubes  unite  in  Fedicellina  at  a  certain  distance 
from  the  external  orifice,  which  is  found  at  the  bottom  of  an  infundi 
buliform  depression.  He  adds,  "  J'ai  pu,  sur  des  coupes  verticnles 
passant  par  les  faces  latérales  du  calices,  m'nssurer  de  la,  ï'Mpiv 
la  plus  positive  que  les  deux  cannux  segmentaires,  chez  le  maie  et 
chez  la  femelle,  possèdent  une  portion  commune,  impaire  et  médiane, 
débouchant  à  l'extérieur."  As  to  the  nature  of  the  proximal  cell,  he 
remarks,  "chez  P.  echiiiata,  tout  aussi  bien  que  chez  P.  Benedeni  et  que 
chez  P.  hehjica,  la  cellule  terminale  possède  un  faisceau  de  longs  cils 
s'entjfaii'eant  assez  loin  dans  le  canal." 

According  to  my  observations,  the  ne[)hridia  of  BarcnUia  imsa- 
kiensis  seem  to  stand  intermediate  between  those  of  the  two  genera 
already  investigated,  in  the  manner  of  opening  externally.  Here  the 
tubes  unite  before  they  open  to  the  exterior,  as  I  have  stated  elsewhere 
(1895a),  but  not  at  such  a  considerable  distance  inward  as  in  Pedicelliiia 
helijica.  They  coalesce,  rather,  almost  at  the  place,  where  they  o])en 
into  the  funnel-shaped  pit  of  the  body-wall  mentioned  l)y  Haidier  and 
FoETTiNGER,  SO  that  the  unitubular  ])ortion  of  the  nephridia  is  extremely 
short.  In  this  respect  the  description  of  Juliet  applies  completely  to 
our  species  ;  "  l'observation   de  l'objet  vivant  avec   un    grossissement 
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montre  avec  toute  ];i  netteté  desirable  que  le  canal  s'attache  sur  la 
matrice  assez  |)rès  de  la  bouche  ;  on  voit  aussi  dans  ces  conditions  que 
son  congénère  aljoutit  presque,  sinon  tout  à  fait,  au  même  pt)int." 
On  tlie  structure  of  the  proximal  cell,  my  results   are   identical    with 

those  of  FOETTINGER. 

To  sum  up,  the  nephridia  of  Endoproctous  Polyzoa  are  con- 
structed on  the  same  plan  as  those  of  mesenchymatous  vvorms.  They 
are  tuliular  in  form  and  consist  of  a  row  of  drain-pipe  cells,  of  which 
the  proximal  one  is  a  flanie  cell.  It  is  very  evident  that,  from  a 
phylogenetic  point  of  view,  the  so-called  excretory  organs  of  the  fresh- 
water Polvzoa  have  nothini>-  to  do  A^ith  these  oro^ans. 

Nephridium  of  Fhoronis. 

The  affinity  of  this  genus  with  the  Polyzoa  proper  is  so  great, 
that  it  has  been  counted  by  some  authors  (Laxkester,  MacIntosh) 
among  Polyzoa,  as  constituting  the  section  Vermifoniiia.  It  should  be, 
therefore,  of  great  importance  in  discussing  the  morphological  ^'a]ue  of 
the  so-called  excretory  organs  of  fresh-water  Polyzoa,  to  give  first  a 
correct  representation  of  the  ne|)hridia  of  Phoronis. 

The  nephridia  of  I'lioroiiis  have  already  been  sti;died  b}^  a  number 
of  investigators  (Dyster  185<S,  Kowalevsky  1(S67,  Caldwell  1S.S2, 
MTxTOSH  1888,  Benham  1889,  Cori  1890).  The  articles  by  the  last 
three  authors  on  I'lioronis,  especially,  deal  with  the  subject  very 
minutely,  and  in  some  respects  supplement  one  another,  so  that  a  fur- 
ther investigation  seemed  almost  unnecessary.  And  so  it  proved,  for 
my  observations  brought  out  no  new  facts  and  only  confirmed  the 
statements  of  previous  authors. 

With  reo-ard  to  the  g'eneral  structure  of  this  ortjan  in  Phoronis 
psammophila,   Cori   writes  :      "  Das   Nephridium    der    Phoronis    stellt 
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einen  bewimperten,  schleifenförmig  gekrümmten  Knnal  vor,  un 
welchem  man  einen  absteigenden  Schenkel  unterscheidet,  der  sich 
mittels  eines  offenen  Flimmertrichters  mit  der  unterhalb  des  Dia- 
phragmas gelegenen  Leibeshöhle  in  Verbindung  setzt,  dann  einen 
aufsteig-enden  Schenkel  und  schliesslich  ein  Endstück,  das  mit  einer 
üettnunsf  nach  aussen  mündet.  Was  die  Lai^e  dieser  schleifenformig'en 
Nierenkanäle  im  Körper  anbelangt,  so  sehen  wir,  diiss  dieselben  hinter 
dem  Diaphragma  zu  beiden  Seiten  vom  Endal)schnitte  des  Dünn- 
darii  es  sich  finden  und  dass  sie  ausserhalb  der  Leibeshöhle  als 
retroperitoneal  gelagert  sind."  This  applies,  witli  a  little  modifica- 
tion as  to  position,  to  the  nephridia  of  7'//.  Koiralccsldi  also.  In 
Phoronis,  the  nephridia  are  special  organs  of"  a  tubular  form,  serving 
to  connect  the  body-cavity  with  the  exterior.  In  this  respect,  these 
organs  may  be  compared  with  the  nephridium  ])roper  or  metanephri- 
dium  of  cœlomatous  animals,  so-called  in  contradistinction  to  the 
pronephridium  which  includes  such  forms  as  the  excretory  organ  of 
mesencliymatous  worms  or  that  of  the  Endoprocta. 

CoEi  homologizes  the  ciliated  tubes  of  fresli -water  Folyzoa  with 
the  nephi'idia  of  Fltowiiis,  apparently  without  hesitation  ;  for  he 
assigns  to  the  former  a  structure  in  every  respect  analogous  to  that  of 
the  latter.  Such  a  conception  naturally  results,  it  appears  to  me,  from 
a  not  sufficiently  accurate  interpretation  of  the  cross  sections,  some  of 
which,  indeed,  are  very  liable  to  be  misconceived.  No  one  looking 
at  Coin's  fig.  4,  PI.  XXIV  (1890)  for  instance,  and  fig.  9  at  the 
end  of  this  paper,  would  find  it  difficult  to  accept  the  homology 
of  the  pairs  of  oval  sections  in  them.  A  comparison  of  my  diagram- 
matic figures  of  Polyzoa  with  any  figure  of  the  neplu'idium  of  Plioronis, 
how^ever,  will  show  immediately  that  the  resemblance  in  this  case  is 
only  a  deception  and  has  no  value  whatever  in  the  consideration  of  the 
organs  in  cjuestion. 


EXCRETORY  ORGAN  OF  FRESH-WATER  POLYZOA.  ^(]] 

Conclusions. 

From  lay  investigation  of  the  true  bearings  of  the  so-called 
excretory  organ  of  fresh-water  Polyzoa,  I  have  come  to  the  following 
conclusions. 

In  Ectoproctons  Polyzoa,  the  excretory  function  is  carried  on  by 
free  mesodermal  cells  or  by  the  cells  of  the  lining  epithelium  of  the 
body-cavity.  These  cells  take  up  the  excretory  matters  and  are  then 
driven  out  of  the  body  through  a  certain  pore  in  the  body-wall.  In 
order  to  carry  these  cells  laden  with  refuse  substance  to  this  ])ore,  a 
portion  of  the  peritoneal  epithelium  immediately  surrounding  it  is 
provided  with  cilia,  and  is  also  thickened  to  provide  for  the  increased 
quantity  of  energy  wanted  in  moving  the  latter.  The  pore  is  situated 
on  the  anal  side  of  the  body  at  the  base  of  the  median  tentacle, 
presumably  in  every  Ectoproctous  Polyzoa. 

In  Phylactola3matous  Polyzoa  this  relation  is  so  far  complicated 
that  the  cavity  of  the  epistome  is  separated  completely  from  the 
remainder  of  the  body-cavity  by  a  special  partition,  having  the  form 
of  an  inverted  \ ,  at  the  apex  of  which  the  pore  opens.  As  the  tentacles 
near  the  median  line  lie  somewhat  higher  than  the  rest,  it  results  that 
in  a  few  cross  sections  we  see  the  mesodermal  epithelium  of  the  body- 
wall  and  that  of  the  V-shaped  partition  joined  in  two  circles,  one  on 
either  side  of  the  median  line  (see  tig.  9,  PI.  XXXV),  and  looking 
exactly  like  cross  sections  of  tubes.  At  this  place  the  epithelium  is 
much  thicker  than  at  any  other  and  is,  besides,  provided  with  well 
developed  cilia..  These  ficts  were  certainly  the  chief  grounds  for 
the  (jpinion,  that  the  peculiar  structure  treated  of  in  this  paper  are 
nephridia. 

In  Gymnohümatous  Polyzoa  there  is  no  epistome  and  consequently 
no  partition  between  the  epistomal  and  lophophoral  cavities.    That  we 
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should  meet  in  this  «rrou!)  with  no  structure  comparable  to  the  so-called 
excretory  organ  of  the  fresh-water  forms,  iDecomes  very  clearly  intelli- 
gible when  the  above  account  of  the  matter  is  accepted.  If,  on  the 
contrary,  we  assume  the  nephridial  nature  of  the  structure  in  fresh- 
water Polyzoa,  then  its  total  absence  in  marine  forms  becomes  inex- 
plicable. Again,  that  the  pore  lias  been  discovered  only  in  a  few  of 
the  marine  Polyzoa,  does  not  necessarily  prove  that  it  is  actually 
absent  in  all  the  rest,  for  it  is  a  very  difficult  task  to  ascertain  its 
existence  in  sections.  Even  in  Phylactolaîmatous  Polyzoa,  in  which 
we  know  of  its  existence,  it  is  almost  impossible  to  demonstrate  it  in 
many  cases. 

To  sum  up: — Tlie  Ectoproctous  Poli/zoa  have  no  uepliiidia.  What 
have  been  regarded  ^t.s  such  in  PhijlactuhoiuUa,  is  nothiiKj  hut  a  jwr- 
tion  of  the  mesodermal  epitlieUum  of  tlie  hodii-cavitij,  made  conspicuous 
hij  the  presence  of  an  cpistome-lopho'phoral  partition,  irantinij  in  Gipn- 
nolœmata. 

Comparing  the  Ectoprocta  with  the  Endo[)ro('ta  :ind  Phoronis  as 
regards  the  nephridia,  we  have  the  following  remarks  to  make. 

1.  Endoproctous  Polyzoa  have  pr(3ne[)hridia,  or  that  type  of 
nephridia  which  is  found  only  in  the  mesenchy matons  worms.  This 
and  the  fact  that  they  have  no  true  body-ca\'ity,  sliow  us  that  the 
Endoprocta  should  be  separated  from  the  Polyzoa.  proper,  the  Ec- 
toprocta, and  placed  somewhere  in  or  near  the  gr<jup  of  mesenchy- 
matous  worms  in  a  systemic  arrangement. 

2.  Phoronis  resembles  the  Ectcjprocta  very  greatly  at  first  sight, 
but  when  we  compare  the  two  forms  more  minutely,  we  find  that 
in  reality  the  dilference  between  them  is  greater  than  at  first 
ajjpears.  To  say  nothing  of  the  orientation  of  the  body,  which 
might  be  very  different  in  these  groups,  as  some  authors  have  already 
pointed    out,   or  the    existence    or    non-existence    of  a    cartilaginous 


EXCRETORY  ORGAN  OF  FRESH-WATER  POLYZOA.  363 

.•skeleton,  there  :ire  still  the  m;iin  diiferences  concerning  the  nephridia 
and  blood-vessels.  While  Vhorouis  has  Avell  developed  metaneph- 
ridia  that  serve  at  the  same  time  as  the  passage  for  tlie  exit  of 
genital  products,  the  Ectoproctons  Polyzoa  have  no  structure  com- 
parable to  it,  the  excretory  funcrion  being  here  carried  on  chietiy  by 
leucocytes.  Fhoronis  has  a  set  of  closed  bhiod-vessels  besides  the 
crelom,  whereas  in  the  Ectoprocta  it  is  tiie  perigastric  fluid  that 
circulates  through  the  body.  These  ditferences  are  indeed  very  great, 
and  should  certainly  be  taken  into  consideration  in  discussing  the 
genetic  affinitv  of  these  animals.  After  weighiug  these  and  other 
important  structural  diiferences  against  the  superficial  resemblance 
which  thev  present,  we  come  uncoii(litionally  to  the  conclusion 
that  Phoroitis  approaches  the  Sipunculids  more  than  it  does  the  Ecto- 
proctons Polvzoa. 
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Explanation  of  Plates. 


(1. 

Anns. 

int. 

intestine. 

cep. 

epistomal  cavity. 

I. 

lopliopliore. 

aj. 

ganglionic  cavity. 

VI. 

month. 

<U'<J- 

perigastric  cavity. 

oes. 

œsopliagus. 

(Iplir. 

diaphragm. 

j>l,'/>. 

epistonio-lophophoral  partition 

il- 

ganglion. 

0,  1,  2,  8,  4,  5,     tentacles,  connted  from  the  median   line  of  the  body. 

Plate  XXXIV. 

Fi(l.    J.     Distal    portion    of    a    polypide    cnt    open    longitudinally,    somewhat    dia- 
grammatic.     X  140. 

Wet  1,  2,  8,  4.    siiow    approximately   the    levels    at  whieli   the   cross- 
sections   would  appear   as   represented   in  Woodcuts  1-4. 
Red  lines  with   ciphers,   at   the   right  hand  of  the   figure,   show   the 
levels  of  figures  with  corresponding  numbers  in  the  same  plate. 
Fitjs.  -2-7.  Cross  sections  of  the  so-called  nephridium  with  neighbouring  portions  of 
the    polypide.       Taken    from    an    individual    with    an    unpaired    median 
anal  tentacle,      x  500. 

Plate  XXXV. 


F'kj.    ^'.     A  ci'oss  section,   from   the   same   individual   as   figs.  2-7.      x  5Ü0. 

Fujs.  9-11.  Cross  sections  of  the  so-called  nephridium  with  neighbouring  portions  of 

the   polypide.      Taken  from   an   individual   without   an   unpaired  median 

anal  tentacle,      x  500. 
Fi(ß.  Fi-lo.  Diagrams    showing    the    relations    of    varicMis    cavities    at    the    distal 

portion  of  a  polypide. 
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With  Plate  XXXn. 


In  spite  of  the  fact  that  all  the  siluroid  fishes  included  in  the 
genus  Plotosus  have  long  been  known  to  possess  a  peculiar  dendri- 
form appendage  behind  their  urogenital  papilla  and  that  its  external 
features  have  repeatedly  been  described,  only  imperfect  knowledge 
exists    of  its    internal    structure    and   physiological   significance.     It 

*  It  is  uiy  painful  duty  to  record  here  the  death  of  the  author  of  the  present  article.  Some 
time  before  his  last  illness,  Mb.  Hirota  placed  in  my  hands  the  manuscript  of  the  article, 
which  had  already  Ijeen  so  far  worked  over  that  after  his  death,  I  found  myself  able  to  put  them 
into  the  final  shape  for  publication.  The  alterations  that  I  have  taken  the  liberty  of  making 
are  only  such  as  in  my  opinion  bring  out  his  ideas  more  clearly  and  would,  I  believe,  have 
been  accepted  by  him  if  he  had  been  alive.  In  no  case  have  I  wittingly  run  counter  to  his  ideas. 
At  the  same  time  I  must  ask  the  reader's  kind  consideration  of  the  circumstances  if  some 
parts  are  found  to  be  not  as  full  as  may  seem  desirable.  I  can  not  let  this  opportunity  pass 
without  saying  that  we  have  lost  in  Mr.  Hirota  a  co-worker  of  great  promise.  His  published 
articles  besides  the  present  one  are  as  follows  : — 

1 .  On  the  Sero-Anmiotic  Connection  and  the  Foetal  Membranes  in  the  Chick.     Jour. 

Coll.  ScL,  Imp.  Univ.  Japan  Vol.  VI.  IS94.     English. 

2.  On  the  Fauna  of  the  Ogasawara  (Bonin)  Islands.     Zool.  Marj.,  Tokyo,  Vol.  VI.,  Nos. 

68  and  69,  for  June  and  July,  189a.     Japanese. 

3.  On  the  Loss  of  Weight  in  the  Fowl's  Egg  during  Incubation.     Zool.  Mag.  Tokyo, 

Vol.  VI.,  No.  71  for  Dec.  1894.     Japanese. 

4.  Anatomical  Notes  on  the  '  Comet  '  of  Linckia  multifora,  Lam.     Zool.  Mag.  Tokyo, 

Vol.  VIL,  No.  78  for  April  1895.     Japanese  and  English. 

5.  Xotes  on  a  Scink  with  an  Accessory  Tail.     Zool.  Mag.  Tokyo,  Vol.  VII.,  No.  81  for 

July  1895.     Japanese  and  English. 
Besides  these,  he  published  several  short  notes  in  the  Zoological  Magazine  of  Tokyo. 
Zool.  Inst.,  Sei.  College,  Imp.  Unii:  Tokyo. 
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is  true  that  J.  Brock  '^  made  a  microscopical  study  of  the  appendnge 
in  question  in  Plotosiis  anguiUaris  (Bloch)  Lacep.,  l)ut  as  his  niateri:ils 
Avere  confined  to  four  immature  specimens,  the  results  of  his  investiga- 
tion were  not  entirely  satisfactory. 

Last  year,  at  the  suggestion  of  my  friend  Mr.  T.  Kitahara, 
I  undertook  a  new  investigation  of  the  appendage  in  Plotosus 
cmguillaris  already  studied  by  Brock.  This  fish  is  easily  obtainable  at 
the  Marine  ]jiolo2;ical  Station  at  Misaki  throuo-hout  all  seasons,  so  that 
the  supply  of  my  materials  was  practically  unlimited,  and  I  was  able 
to  examine  the  organ  in  a  large  number  of  fresh  as  well  as  alcoholic 
specimens  of  both  males  and  females  in  various  stages.  The  following 
notes  containing  the  results  of  my  investigation  are,  1  regret  to  say, 
purely  morphological,  but  it  is  hoped  tliat  they  may  throw  some  side 
light  on  the  physiological  function  of  the  organ,  for  the  determination 
of  which  future  research  is  however  still  needed. 

Before  going  further,  I  wish  to  express  m}^  deepest  indebtedness 
to  Prof.  Dr.  MiTSUKURi  for  kind  supervision  of  my  work  and  to  Mr. 
T.  Kitahara  for  valuable  advice. 

External  Paris. 

As  a  full  description  of  the  external  parts  of  the  appendnge  seems 
at  the  present  day  hardly  needed,  I  shall  introduce  here  only  sucli 
remarks  on  the  general  features  of  the  organ  as  will  make  what 
folloAvs  intelli^-ible  alonîj  with  others  about  it  in  its  fresh  state  and  in 
its  early  stages. 

Fig.  1,  PL  XXXVI.  represents  in  their  natural  size  the 
appendage  and  the  adjacents  ])arts  in  a.  fully  grown  individual. 

1)  Brock,  J.,  Ueber  Anhangsgebilde  des  Urogenitalapparates  von  Knochenfischen.     Zeit.  f. 
ïviss.  Zool.  Bd.  45,  1S87. 
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The  appendage  occupies  a  comparatively  wide  space  behind  the 
urogenital  papilla  and  is  so  situated  as  to  be  more  or  less  protected  by 
the  paired  pelvic  tins.  It  is  very  soft  and  pliable,  and  is  in  its  natural 
state  blood-red  in  colour.  It  is,  as  a  whole,  divided  into  two  sym- 
metrical halves,  each  of  which  is  asrain  subdivided  into  numerous  thin 
lobes  of  various  sizes.  Figs.  3-5  represent  three  ditterent  aspects  of 
one  and  the  same  specimen  :  Fig.  0  is  the  dorso-anterior.  Fig.  4  the 
ventral,  and  Fiir.  5  the  dorsal,  view.  Tlie  whole  oro\an  is  lod^red 
in  a  depression  (Fig.  2)  of  the  Iwdy  proper,  corres[)onding  in  shape 
to  the  dorsal  surface  of  the  organ,  in  <a  manner  represented  in  Fig.  10. 
On  a  ventral  view,  the  urogenital  papilhi  anteriorly,  and  the  front  end 
of  the  caudal  fin  posteriori}^,  are  received  between  the  two  divisions 
of  the  appendage.  At  the  bottom  of  the  depression  just  men- 
tioned, there  is  a  collar-like  structure  {collar  Fig.  2)  surrounding  a 
central  pit  (marked  fissure,  Fig.  2).  Into  this  pit  is  inserted  the  stalk 
of  the  appendage  by  which  it  is  connected  with  the  body-proper  and 
which  is  situated  rather  nearer  the  anteri(3i'  end  of  the  orf^an.  There 
is  between  the  stalk  and  the  collar  a  distinct  canal  all  around  except 
at  the  anterior  median  line  where  the  stalk  is  adherent  by  a  narrow 
strip  to  the  urogenital  papilla.  The  size  of  the  appendage  may 
vary  in  different  individuals  of  the  same  stage.  The  largest  found 
among  about  four  dfjzen  specimens  of  adult  individuals  is  8  mm.  in 
length  and  12  mm.  in  breadth,  wdiile  the  individual  to  which  it 
belongs  measures  180  mm.  in  total  length. 

If  we  examine  a  lobe  or  leaf  of  the  appendage  under  a  magnifying 
lens,  Ave  observe  numerous  more  or  less  round  deep  pits  of  different 
sizes  on  its  surface  (Fig.  G).  Examined  in  a  fresli  state,  these  pits  are 
found  to  be  in  meshes  of  a  fine  net-w^ork  of  ca})illaries  as  represented 
in  F\<r.  7.     Also  in  the  same  state  numerous  branchin""  blood-vessels 

a  CD 

are  seen  in  the  interior,   (Fig.  11)  although  they  are  rather  obscure  in 
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the  thicker  parts.  In  fact,  the  characteristic  colour  of  the  organ  is 
caused  by  these  blood-vessels  and  capillaries. 

The  dendritic  appendage  is  found  equally  developed  in  the 
two  sexes  as  was,  according  to  Brock,  ascertained  by  Kner  in 
1855  ;  in  fact  the  sex  can  be  determined  only  by  an  examination  of 
the  generative  organ.  The  appendage  is  also  found"  from  the  very 
earliest  stages  of  growth  being  simpler  in  structure,  the  earlier  the 
stage.  For  instance.  Fig.  9  represents  somewhat  enlarged  the  organ 
belonging  to  the  very  young  individual  shown  in  Fig.  8  in  its  natural 
size.  It  is  already  divided  into  two  more  or  less  symmetrical  halves 
but  each  half  consists  only  of  a  few  lobes  marked  with  shallow  pits. 
It  is  at  this  stage  coloured  not  only  by  blood  but  like  the  body  proper 
by  fine  dots  of  black  pigment  which  becomes  dispersed  and  almost 
invisible  in  the  adult. 

In  passing,  I  may  remark  that  Brock's  Figs.  1  and  2  appear  to 
me  somewhat  unfortunate  as  representations  of  nature.  His  Fig.  1 
almost  makes  me  think  that  the  species  he  observed  is  different  from 
mine,  ^^  but  the  difference  probably  arises  from  the  unsatisfactory  state 
of  his  preserved  specimens. 

Internal  Structure. 

When  we  cut  the  organ  in  cpiestion  into  serial  sections,  we 
soon  observe  that  it  is  built  up  of  two  concentric  zones,  of  which 
the  outer  or  the  cortex  consists  of  îi  parenchyma-like  epidermis 
containing  also  slime  cells  and  well  developed  glandular  cells, 
while   the   inner   zone   or    the    cerium   consists   of   smooth    muscular 


1)  For  specific  identification,  I  have  mainly  relied  on  Giinther's  Cat.  of  the  Fishes  in  the 
Brit.  Museum,  but  have  also  referred  to  Desmarests'  Hist.  Nat.  de  Lacepède  and  to  Schlegel's 
Fauna  Japonica,  Poiss. 
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fibres  containing  blood-vessels,  lymph-cavities  and  nerve-bundles. 
Particulars  concerning  each  of  these  zones  are  briefly  stated  in  the 
following  paragraphs. 

Tlie  Cortex. 

In  describing  the  cortex  it  is  convenient  to  consider  separately 
the  parenchyma-like  epidermis  and  the  glandular  cells,  although  the 
two  stand  in  close  relations  with  each  other.  The  parenchyma-like 
epidermis  is,  as  shown  in  Figs  20  and  21,  formed  of  densely  packed 
simple  epidermal  cells  with  ordinary  round  or  oval  nuclei  and  of 
scattered  bottle-shaped  slime  cells  (si)  with  short  ducts.  In  or  near 
the  stalk  of  the  organ,  the  epidermis  forms  ;i  thick  continuous  stratum 
and  is  the  sole  component  of  the  cortex  in  that  part  (Fig.  18).  In 
the  more  distal  portion,  i.e.,  in  the  thin  lobes  of  the  appendage,  it  is 
interrupted  by  numerous  pits  in  which  it  suddenly  thins  itself  out  and 
at  their  bottom  exposes  the  heads  of  underlying  glandular  cells  to  be 
spoken  of  immediately  (Fig.  20).  The  slime  cells  are  found  only  in 
those  regions  where  the  epidermis  attains  a  certain  thickness  and  are 
entirely  absent  from  the  pits. 

Longitudinal  sections  of  the  basal  portion  of  the  appendage  show 
that  the  epidermis  is  directly  continuons  with  that  of  the  body  proper 
(Fig.  18).  In  both  parts,  the  epidermis  is  exactly  alike  in  structure, 
except  that  in  the  appendage  it  is  interrupted  by  numerous  pits,  the 
bottom  of  which  is  always  occupied  by  glandular  ceils.  In  the  body 
proper,  these  glandular  cells  are  entirely  absent,  although  quite  a 
different  sort  of  gland-cells  known  as  goblet  cells  are  present  (Figs.  IS 
and  19).  The  slime  cells  are  fe^v  in  number  in  the  stalk  but  they  can 
be  traced  in  longitudinal  sections  right  to  the  body  proper  without  any 
great  gap  in  the  series.     They  are,  in  the  appendage  and  the  body 
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proper,  exactly  alike  not  only  in  shape  and  occurrence  but  also  in  the 
fact  that  they  are  distinctively  stained  by  Kleinenberg's  hiematoxylin 
solution. 

Let  us  next  examine  the  glandular  cells  in  the  pits  which  form 
such  a  characteristic  feature  of  the  appendage.  As  Figs.  20  and  21 
show,  they  are  uncommonly  large  cells,  always  filled  u[)  with  finely 
granular  substance  and  containins:  a  sinçi;le  oval  nucleus  in  al)out  the 
middle  of  their  length.  In  a  section,  they  are  seen  standing  side  by 
side  in  a  single  row  along  the  bottom  and  sides  of  every  pit  and  ex- 
posing their  heads  directly  into  tlie  c;ivity  of  the  pit,  although  the 
nuclei  of  the  epidermal  cells  are  seen  here  and  there  scattered  over 
them.  A  group  of  the  glandular  cells  belijnging  to  one  pit  forms  a  sort 
of  cup,  more  or  less  distinctly  separated  from  neighbouring  groups  or 
cups  by  the  intervening  epidermal  cells,  capillaries,  etc.  (Figs.  19  and 
20);  so  thjit  the  glandular  cells  do  not  form  a  single  continuous  sheet 
as  supposed  by  Brock.  It  is  evident  from  the  above  description  that 
the  secretory  product  of  these  glandular  cells  is  discharged  directly  into 
the  cavity  of  the  pit  tlu-ough  the  interruptions  of  the  epidermis.  In 
specimens  killed  with  chromic  acid  or  chromo-acetic  acid,  the  granular 
contents  are  well  stained  with  alcoholic  or  watery  solutions  of  such 
aniline  dyes  as  eosin,  methyl-blue,  and  sattranin,  but  do  not  absorb 
Kleinenberg's  haematoxylin  solution  which  differentiates  the  slime 
cells. 

In  the  body  pro[)er  as  well  as  in  the  Ijasal  portion  of  the  stalk, 
there  are  found,  as  I  have  mentioned  above,  instead  of  such  true 
glandular  cells,  a  nund)er  of  large  ductless  goblet-cells  at  the  inner 
part  of  the  epidermal  layer  (Figs.  18  and  IS)).  In  the  fully  developed 
stage,  these  two  kinds  of  cells  are  distinguished  from  each  other  by 
the  following  points  : — 

a)     The  glandular  cells  of  the  appendage  form  definite  groups, 
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while  the  goblet  cells  are  scattered  or  at  least  separated  from  one 
another  by  interstitial  cells. 

b)  The  goblet  cells  are  usually  multi-nucleated  —  containing 
sometimes  as  m-my  as  four  nuclei  —  while  the  glandular  cells  have 
never  more  than  one  (Figs.  18  and  21). 

c)  The  goljlet  cells  which  are  deeply  imbedded  in  the  epidermis 
have  no  opening,  wliile  the  glandular  cells  are  directly  exposed 
externally. 

d)  The  goblet  cells  are  always  much  larger  than  the  glandular 
cells,  being  often  as  much  as  ten  times  in  volume  (Fig.  19). 

e)  The  glandular  cells  are  Mdthout  exception  tilled  with  finely 
granular  thick  contents,  while  the  contents  of  the  goblet  cells  are 
partly  or  entirely  very  coarse-grained. 

f)  As  Fig.  19  shows,  there  is  no  gradual  transition  between 
the  goblet,  and  the  glandular  cells,  an  abrupt  replacement  takinf^ 
place. 

In  a  young  animal,  such  as  is  represented  in  Fig.  8,  the  glandular 
cells  of  the  dendritic  appendage  are  as  yet  only  slightly  larger  th;in 
the  surrounding  epidermal  cells,  but  they  are  already  directly  exposed 
at  one  end  in  the  bottom  of  diminutive  pits  (Fig.  22),  although  it  is 
doubtful  whether  they  are  actually  functional  or  not.  In  such  a  stage 
ditferences  between  these  cells  and  the  o-oblet  cells  are  not  as  clear  as 
in  the  adult,  but  it  is  noteworthy  that  the  former  are  found  in  groups, 
while   sucli   is   never  the  case  with  the  o-oblet  cells  in  anv  stas'e.     It 

o  *■'  <--- 

would,  however,  require  further  embryological  research  to  decide 
whether  the  glandular  cells  ;u-e  metamorphosed  goblet  cells  or  are 
independently  developed  in  tliis  particular  organ. 

The  first  writer  wlio  pointed  out  the  presence  of  the  pits  or 
"  Krypten  "  and  of  the  glandular  cells  in  the  ap{)endage  is  Brock. 
In  his  sections,   he,  however,  found  ordinary  epidermal  cells  in   the 
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bottom  of  the  pltis  overlying  the  glandular  cells,  and  he  was  at  a  loss 
to  account  for  the  way  by  which  the  secretory  product  of  the  glandular 
cells  was  discharged  into  the  cavity  of  the  pits.  He  supposed  that 
the  condition  found  in  his  sections  was  due  to  the  fact  of  his  speci- 
mens being  immature,  and  that  in  the  adult,  the  epidermal  cells  were 
removed  from  the  bottom  of  the  pits,  thus  exposing  the  glandular 
cells.  This  statement  is  somewhat  remarkable,  as  even  in  specimens 
much  younger  than  those  studied  by  him,  the  glandular  cells  are  freely 
exposed  at  the  bottom  of  the  pits,  as  I  have  stated  above  (see  Figs.  H 
and  22).  It  is  possible  that  his  sections  were  cut  somewhat  obliquely 
and  thus  failed  to  show  the  true  state  of  things.  The  glandular  cells 
are  also  stated  by  J^rock  to  form  a  continuous  layer,  whereas  in  reality 
every  group  is  discontinuous  from  the  adjacent  ones. 

The  Cormm, 

The  inner  zone  of  the  dendritic  appendage  consists  of  smooth 
muscular  fibres  containing  nerves,  large  blood  vessels,  and  irregularly 
branched  lymph-cavities.  From  sections  we  learn  that  this  inner  zone 
attenuates  in  thickness  from  the  stalk  towards  the  tips  of  the  lobes. 
In  the  latter  position,  it  is  thicker  in  the  middle  than  towards  the 
edges.  In  longitudinal  sections  of  the  biisal  portion  of  the  stalk, 
showing  the  connection  between  the  appendage  and  the  body  proper 
(Fig.  18),  we  observe  that  the  peripheral  ])art  of  the  muscular  zone  is 
directly  continuous  with  the  C'^rium  of  the  body  proper,  while  the 
middle  part  runs  deeply  inwards  to  attach  itself  to  the  ventral 
apophyses  of  the  vertebras,  mainly  to  those  of  the  second  and  third 
caudal  vertebrœ  and  partly  to  those  of  the  first '^  and  fourth. 

lîlood   is  supplied  to   this  appendage  by  a  pair  of  arteries  which 

1)  I  desicfnate  the  first  vertebra  which  forms  the  haemal  arch  by  a  bony  bar  the  first  caudal 
vertebra.     It  is  perhaps  the  third  according  to  Brock's  nomenclature. 
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arise  at  the  same  level  from  tlie  dorsal  aorta  beliind  the  first  hœmal 
arch  (Fig,  10).  Their  com-ses  may  vary  more  or  less  in  different 
individuals  :  hoth  of  them  may  run  in  behind  (as  is  represented 
in  Fio".  10),  or  before,  the  coalesced  apophyses  of  the  second  caudal 
vertebra  or  one  of  them  may  pass  before,  and  the  other  behind,  the 
same  apophyses.  They  may  send  oiï  small  Ijranches  before  entering 
the  stalk  of  the  appendage.  In  all  the  cases  I  have  examined,  I  have 
found  them  symmetrically  paired  in  the  basal  portion  of  the  stalk 
(Fig.  13).  As  they  proceed  centrifugally,  they  divide  and  subdivide 
in  the  usual  manner,  until  they  end  in  capillaries  forming  the  net- 
work around  the  pits  of  the  lobes. 

The  venous  vessels  which  arise  from  the  capillaries  become 
gradually  larger  as  they  proceed  centripetally  by  the  union  of  smaller 
vessels.  In  the  distal  portion  of  the  stalk  (Figs.  14  and  15),  they  are 
alreadv  united  into  two  main  trunks,  each  coming  from  the  cor- 
responding half  of  the  appendage.  Sooner  or  later  before  entering  the 
body  proper,  these  two  are  also  fused  into  one  (Fig,  13),  In  the  body 
proper  it  passes  behind  or  before  the  ventral  apophyses  of  the  second 
caudal  vertebra  and  opens  into  the  cardinal  vein  at  tdDout  the  level 
of  the  origin  of  the  arteries  (Fig.  10),  and  in  company  with  a  pair  of 
veins^  comina'  from  the  abdominal  wall  on  both  sides.  Fiofs,  13-16 
represent  selected  transverse  sections  of  the  stalk  between  its  base  where 
it  is  attached  to  the  urogenital  papilla  and  the  point  where  it  divides 
into  two,  and  Fig.  17  is  a  horizontal  section  cut  through  the  plane 
indicated  by  the  letter  (a)  in  F"ig.  3.  In  such  transverse  sections,  it 
is  natural  that  some  of  the  blood  vessels  should  Ije  cut  obliquely  or 
one  and  the  same  vessel  should  appear  two  or  three  times  in  one 
section  on  account  of  its  beinçr-  bent  or  curved  in  its  course.  But  in 
spite  of  these  circumstances  it  is  clear  from  these  figures  that  all  the 
larger  vessels  belong  to  the  venous  system  and  are  monstrously   large 
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in  proportion  to  the  urterial  system  as  well  as  to  the  appendage  itself. 

The  nerves  are  supplied  to  the  appendage  from  a  pair  of 
spinal  nerves  sent  out  from  the  first  caudal  vertebra  (Fig.  10).  These 
spinal  nerves  give  near  the  root  of  the  appendage  one  branch  on  each 
side  of  the  body  which  enters  directly  into  the  appendage  and  in- 
nervates it.  They  run  similar  courses  to  the  arteries  but  begin  to 
branch  sooner  th;in  the  latter.  I  have  been  unable  to  trace  these 
bundles  into  their  final  twigs,  but  I  have  recognised  them  in  sections 
near  the  tips  of  the  lobes  (Fig.  17). 

Besides  these  blood-vessels  and  nerves  there  is  observed  in  the 
inner  zone  of  the  appendage  still  another  system  of  cavities,  i.e.,  that  of 
the  ill-defined  lymph-cavities  (Figs.  13-16).  In  serial  sections  it  can 
be  traced  in  the  body  proper  to  the  dorso-median  lymph-cavity  sur- 
roundino-  the  aorta  and  the  cardinal  vein.  JSTear  the  base  of  the  stalk 
(Figs.  13  îind  14),  it  may  be  branched  into  a  pair  or  be  simple,  but  on 
its  further  course,  (Figs.  15  and  16)  it  sends  out  here  and  there  several 
irregularly  shaped  branches.  It  is  bounded  by  an  endothelial  mem- 
brane while  it  passes  through  the  connective  tissue  of  the  body  proper, 
but  in  the  appendage  from  the  base  of  the  stalk  upwards,  there  exists 
no  lono'cr  a  definitive  boundary.  Owiuü:  to  this  circumstance,  the 
cavities  have  often  collapsed  by  bad  treatment  and  the  lymph- 
cavity  appears  then  as  if  it  ended  blindly  near  the  root  of  the  stalk.  It 
can  be  traced  for  a  certain  distance  towards  the  lobes  of  the  appendage 
but  in  the  latter  it  vanishes  in  the  loose  fibrous  tissue. 

All  these  structures  of  the  corium  are  equally  well  observed  in 
various  younger  stnges.  Even  in  such  a  stage  as  is  represented  in  Fig. 
8,  there  are  already  recognisable  in  the  cross-sections  of  the  stalk  a  pair 
of  arteries,  a  vein  of  considerable  size,  and  a  13'mph-cavity  of  suitable 
proportion  in  the  same  relations  with  one  another  as  in  the  adult 
(Fig.  12).     The  only  noteworthy  peculiarities  of  such  a  stage  are  the 
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apparent  absence  of  nerve-bundles  and  the  presence  of  pigment  cells. 
The  first  cu'cumstance  is  perhaps  owing  to  the  difficulty  of  distinguish- 
ing nervous  from  muscular  fibres  in  such  a  young  stage,  while  the 
second  circumstance  is  due  to  the  small  size  of  the  organ  in  which  the 
pigment  cells  have  not  yet  begun  to  disperse.  At  all  events,  the 
general  plan  of  the  structure  of  the  inner  zone  can  be  made  out  in 
such  an  early  stage. 

The  inner  zone  has  already  been  examined  by  Brock.  The 
lymph-cavities  as  well  as  nerve-bundles  seem  to  have  escaped  his  notice 
while  he  considered  the  veins  as  the  most  important  part  of  the  organ. 
He  savs  : — "  Das  cranze  Orofan  wird  vom  Stiel  bis  in  seine  feinsten 
Verzweigungen  von  ungeheuer  entwickelten  Bluträumen  entgenom- 
men,  die  zum  Theil  noch  mit  geronnenem  Blute  dicht  gefüllt  sind 
(Fig.  3  s).  Diese  Bluträume  sind  begrenzt  von  mächtigen  Balken 
(Fig.  3  m),  -welche  überwiegend  in  der  Längsrichtung  der  einzelnen 
Zotten  angeordnet  sind,  so  dass  die  Bluträume  polygonale  lange- 
g-ezoofene  Maschen  bilden,  vs'elche  unter  einander  in  offener  ^^erbin- 
duno-  stehen  *  *  *."  These  larcre  blood-spaces  he  considers  a 
|)art  of  the  venous  system.  Then  he  proceeds  to  say  "  dass  wir  hier 
ein  typische  cavernüses  Gewebe  vor  uns  haben  "  and  "  dass  ein  Organ 
in  dem  wir  cavernöses  Gewebe  in  überwiegender  Menge  vertreten 
finden  auch  erektil  sein  muss."  Thus,  according  to  Brock,  the  whole 
inside  of  the  organ  is,  so  to  speak,  nothing  but  large  anastomosing 
blood  spaces  and  under  the  circumstance  the  organ  itself  must  be 
erectile.  From  the  description  which  I  have  given  above,  it  will  not 
be  surprising  that  I  find  myself  unable  to  accept  these  statements  of 
Brock's.  It  is  true  that  in  some  longitudinal  sections  through  such 
parts  as  are  given  in  Fig.  16  where  numerous  branches  of  veins  and  of 
lymph-cavities  are  present  we  often  meet  with  a  picture  which  reminds 
us  of  Fig.  3  of  Brock's  paper,  but  if  we  trace  the  so-called  "  Bluträume  " 
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and  "  Balken  "  in  serial  sections,  we  soon  discover  that  the  former 
are  nothino-  but  the  swollen  dendritic  and  not  anastomosing-  branches 
of  blood-vessels  and  that  the  latter  are  not  bars  but  tissues  separating 
the  bloodvessels.  The  erectile  nature  of  the  organ  seems  therefore 
highly  doubtful.  From  the  description  which  I  have  given  in  the 
preceding  pages  it  seems  to  me  evident  that  the  appendage  in  question 
is  a  liighhj  developed  (jland.  The  enormous  surface-extension  of  the 
organ  and  the  unusual  development  of  the  venous  system  ma}''  be 
taken  as  the  indications  of  its  importance  and  activity.  Its  presence 
in  both  sexes  and  its  early  development  must  be  taken  into  account 
in  any  explanation  of  its  physiological  significance.  We  are  for  the 
present  obliged  to  leave  it  to  future  research  to  determine  in  what 
period  of  life  or  on  what  occasions  it  is  actually  functional  and  what 
service  it  then  renders. 
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Expianalion  of  Plate  XXXVI. 

Abla-eviatious:  J,  arteries  ;  cap.,  capillaries;  7>/))-.,  pits  ;  (7/.,  glandular  cells; 
Goh.,  Goblet  cells  ;  SI,  slime  cells;  u.  fj.  p.,  nrogeiiital  papilla  ;  1',  veins. 
Fig.     1.     Gênerai  view  of  the  dendritic  appendage  and  its  adjacent  parts.     Kat.  size. 
Fi<j.     2.     Represents  the  amis,  the  urogenital  papilla,  and  the  depression  of  the  body 

into  which  the  dendritic  appendage  is  received,  together  with  the  stalk  of 

the  appendage  cut  at  its  base,  thus  exposing  the  collar  and  the  central  pit 

(fissure)  at  the  bottom  of  the  depression,      x  2.7. 
Fiij.  S-5.  Eepresent   respectively    the    dorso-ventral,    the    ventral,    and   the   dorsal, 

views   of  the   dendritic  appendage.     The   stalk   is    cut  off  at  about   its 

middle,      x  2.7. 
Fifi.     6.     Surface  view   of  a  lobe  or  leaf  of  the  appendage  under  a  magnifying  lens 

Black  spots  represent  pits,      x  9. 
Fig.     7.     Surface  view  of  a  part  of  a  lobe.     Eed  lines  represent  capillaries  and  black 

areas  pits.     Highly  magnified. 
Fiij.     8.     Young  Flotosus.     Its  dendritic  appendage  is  represented  in  Fig.  9.     Nat. 

size. 
Fig.     9.     Dendritic  appendage  of  a  yound  Plotosiis  represented  in  Fig.  8.     Fine 

black  spots  on  the  surface  represent  pigment,      x  18. 
Fig.    10.    Represents  diagrammatically  the  origin  of  blood-vessels  (red  lines)  and  of 

nerves  (black  line)  which  enter  the  dendritic  appendage.     An  artery  and 

a  nerve  on  the  opposite  side  are  not  represented. 
Fig.    11.    Surface  view  of  a  lobe,  seen  under  a  magnifying  lens  ])y  transmitted  light, 

showing  blood-vessels. 
Fig.    12.    Transverse  section  of  the  stalk  of  the  very  young  dendritic  appendage 

shown  in  Fig.  9.     The  peripheral  light  area  represents  the  cortex,  the  red 

rings  arteries  and  the  vein,  and  the  light  black  ring  the  lymph-cavity. 
Fig.  13-16.     Selected  transverse  sections  of  the  stalk.     Fig.  13  is  taken  from  that 

portion  of  the  stalk  where   it  is  adherent  to  the  urogenital  papilla  and 

Fig.  16  from  the  level  where  the  appendage  is  bifurcated.     There  are  114 

sections  between  Fig.   13  and  14,   89  between  Figs.  14  and  15,  and  55 

between  Figs.    15  and  10.     Eed  and  light  black  rings  represent  the  same 

structures  as  in  Fig.  12.    Black  dots  represent  nerve-bundles.     Zeiss  2.aa. 
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Fig.  17.  Transverse  section  of  lobes  through  the  line  pointed  to  by  the  letter  a  in 
Fig.  3.     Zeiss  2.aa. 

F'uj.  18.  Longitudinal  section  of  the  basal  portion  of  the  stalk  showing  the  connec- 
tion between  the  dendritic  appendage  and  the  bod}'  proper.  This  section 
is  somewhat  to  one  side  of  the  axis  of  the  stalk,  and  in  this  particular  case 
the  collar-shaped  skhi-fold  is  rather  rudimentary,  though  it  is  more 
marked  in  the  median  sections  than  in  this.  Tlie  upper  end  of  the  figure 
is  directed  towards  the  tail.     Zeiss  2.aa. 

Fiij.  19.  Longitudinal  section  of  the  stalk  showing  the  sudden  replacement  of  the 
goblet  cells  by  the  glandular  cells.     Zeiss  2.BB. 

Fig.  20.  Transverse  section  of  a  lobe  of  the  dendritic  appendage  in  a  fully  grown 
individual.     Zeiss  2. DD. 

Fig.    21.    Highly  magnified  view  of  a  group  of  glandular  cells.     Zeiss  2.F. 

Fig.  22.  Highly  magnified  view  of  a  part  of  transverse  section  of  a  lobe  belonging 
to  the  dendritic  appendage  given  in  Fig.  9.     Zeiss  2.F. 
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